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HINDU  MUSIC. 


The  Hindoo  Patriot  of  the  15th  September  last  contained 
a  criticism  on  Mr.  C.  B.  Clarke's  report  on  Hindu  Music, 
embodied  in  a  letter,  dated  the  17th  May  1873,  and  addressed  to 
the  Director  of  Public  Instruction.  After  an  interval  of  about 
eight  months  Mr.  Clarke  thought  fit  to  answer  that  criticism 
in  an  essay  in  the  Calcutta  Review,  and  it  gave  rise  to  a 
learned  and  interesting  controversy,  in  the  columns  of  the 
Indian  Observer,  between  Mr.  Aldis,  Principal  of  the  Martinere, 
an  accomplished  critic,  ?nd  Mr.  Clarke.  The  controversy  has  closed 
only  lately.  Other  papers  have  also  had  their  say  on  the  subject. 
We  watched  with  interest  the  current  of  criticism  on  Mr. 
Clarke's  essay,  and  now  that  all  parties  Lave  apparently  exhaust- 
ed themselves  on  the  subject,  we  may,  we  think,  with  propriety, 
say  a  few  words  in  reply  to  the  author  of  the  report,  who 
has  provoked  this  war  of  words.  We  are  sorry  to  perceive 
that  he  still  persists  in  his  original  misconception  of  the  real 
character  of  Hindu  Music  ;  that  he  supports  his  errors  by  com- 
mitting fresh  errors  ;  and  that  the  more  he  proceeds  the  more 
he  involves  himself  in  a  maze  of  hopeless  delusions.  His  mathe- 
rnaticism  has  proved  a  snare  for  himself  in  his  attempt  to  unweave 
the  web  of  Hindu  Music.  We  believe  he  is  a  searcher  after  truth, 
and  if  he  will  in  a  kindly  spirit  accept  the  light  which  we,  in  all 
humility,  offer  to  him,  he  may  yet  find  out  that  priceless  treasure. 
We  will  now  proceed  to  an  examination  of  Mr.  Clarke's  critical 
dissertation. 

At  first  sight  it  would  seem  as  if  Mr.  ClarkeVchief  object  in 
writing  the  essay  was  to  mystify  the  subject  by  enveloping  it  in 
a  cloud  of  mathematics  in,    But  no  one  is  better  aware  than 
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himself  that  mathematics  is  no  more  indispensable  for  one  to  be 
a  musician  than  it  is  indispensable  for  him  to  be  a  painter  or 
statuary.    In  learning  music  the  student  requires,  above  all  things, 
an  educated  ear  capable  of  detecting  and  feeling  the  sense  of  all 
tonal  combinations.    The  susceptibility  of  an  art  being  examin- 
ed by  mathematical  tests  is  something  different  from  mathe- 
matics being  indispensable  to  its  comprehension  or  acquisition. 
Principles  of  music  embodied  into  scientific  theories  may  be 
based  on  mathematics,  but  it  does  not  necessarily  follow  that  one 
must  know  mathematics  in  order  to  understand  those  principles. 
We  may    say  without  fear  of  contradiction  that  those  prin- 
ciples which  go  to  form  tbe  science  of  Acoustics  enter  fully 
into  Hindu  Music.    But  that  science    in  its  improved  form 
is  still  incomplete  and  imperfect.    "  The  state  of  our  knowledge 
of  Acoustics/'   justly  observes  Professor  Graham,  "  one  of  the 
most  subtle  and  difficult  of  sciences,  is  still  too  incomplete  to 
permit  of  the  formation  of  a  perfect  theory  of  music.5''    There  is 
nothing  to  make  us  regret  that  the  principles  of  Acoustics,  as 
they  exhibit  themselves  in  our  music  differ  in  form  from  the 
European  system.    We  shall  have  occasion  to  shew  as  we  proceed 
that  the  science  of  Acoustics,  as  it  exists  among  the  Hindus,  is 
quite  sufficient  for  all  purposes  as  regards  the  application  of  its 
principles  to  music.    Mr.  Clarke,  we  Hi  ope,  will  permit  us  to 
produce  the  testimony  of  eminent  European  professors  of  music 
to  prove  that  mathematics,  instead  of  contributing  to  the  exposi- 
tion and  development  of  music,  does  much  to  mystify  and  obscure 
it.    Dr.  Weber  says,  "  I  must  vindicate  myself  on  the  allegation, 
that,  according  to   the  foregoing  division,  harmonial  acoustics, 
and  in  particular  the  mathematical  doctrine  of  intervals,  is  not 
mentioned  as  a  part,  much  less  as  the  basis,  of  the  doctrine 
of  musical  composition.    For,  most  teachers  of  musical  composi- 
tion imagine  that  the  theory  of  musical    composition  must 
necessarily  be  founded  on  harmonic  acoustics,  and,  on  this  account 
commence  their  books  of  instruction  with  arithmetical  and  algeb* 
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raic  problems  and  formulas.    But  this  seems  to  me,  catling  it 
by  its  proper  name,,  nothing  else  than  a  mass  of  empty  vagaries 
and  an  unseasonable  retailing  of  erudition,— pedantry.    For,  one 
may  be  the  profoundest  musical  composer,  the  greatest  contra- 
puntist; one  may  be  a  Mozart  ot  a  Haydn,  a  Bach  or  aPalestrina, 
without  knowing  that  a  tone  is  to  its  fifth  as  2  to  3 ;  and  it  is, 
in  my  honest  conviction,  a  mistake  of  teachers  of  musical  compo- 
sition, betraying  a  decided  want  of  understanding  of  the  subject, 
to  mix,  as  they  do,  with  the  doctrine  of  musical  composition,  such 
demonstrations  by  fractions,  powers,  roots  and  equations,  and  other 
mathematical  formulas,  from  which  to  proceed  in  teaching  the 
theory  of  musical  composition.    To  me  it  appears  just  as  it  would 
be  for  one  to  commence  a  course  of  instruction  in  painting,  with  the 
theory  of  light  and  colors,  of  straight  and  curved  lines  ;  rnusica- 
instruction,  with  the  study  of  harmony  ;  and  instruction  in  langu- 
age, with  the  philosophy  of  speech  ;  or,  to  demonstrate  the  princi* 
pies  of  grammar  to  a  child,  in  order  to  teach  him  to  say — papa 
and  mamma.'''  Dr.  Marx's  observation  on  mathematics  in  rela- 
tion to  music  are  more  pointed.    He  says,  "  our  object,  how- 
ever, is  not  to  calculate,  but  freely  to  invent ;  and  this  require 
no  mathematical  calculations  but  a  higher  faculty  which  enables 
us  to  detect  and  feel  the  sense  of  the  differeut  tonal  combinations  ; 
and,  therefore,  might  be  called  artistic  consciousness."  The 
great  Aristoxinas  takes  the  same   view,   forcibly  enforces  the 
game  doctrine  and  will  not  allow  either  reason  or  mathematics 
to  have  any  share  in  the  arrangement  of  the  intervals.  He 
thought  sense  the  only  judge.    He  therefore  determined  the  4th. 
5  th  and  8th  by  the  ear,  and  the  difference  of  the  4th  and  the 
5th  found  out  the  interval  of  the  tone. 

Professor  Graham,  in  his  essay  on  the  theory  and  practice  of 
musical  composition,  while  dwelling  upon  the  injurious  effect  of 
mathematics  on  music,  says, — "  In  Italy  we  may  hear  persons  who 
who  cannot  read  music,  singing  very  agreeably  in  two,  or  three,  or 
four  parts,  iu  harmony.   Do  such  persons  know  any  thing  of  the 
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harmonic  ratios  of  the  sounds  they  combine  together  in  this  way  ? 
They  have  no  more  idea  that  even  an  octave  is  in  the  ratio  of  1:2, 
than  thev  have  of  the  distance  between  the  earth  and  the  moon. 
Similar  false  applications  of  mathematics  have  tended  greatly  to 
produce  that  mysterious  obscurity  which  has  hitherto  been  arti- 
ficially thrown  over  the  beautiful  and  inviting  regions  of  musical 
melody  and  harmony. " 

But  it  is  not  necessary  to  go  so  far  as  Italy.  The  truth  contain- 
ed in  the  above  extract  is  of  universal  application,  and  may  be 
perceived  in  all  countries  in  the  fact  that  the  greatest  musicians 
and  the  most  tasteful  composers  did  not  pretend  to  a  knowledge  of 
mathematics.  Who  amongst  the  students  of  oriental  music  is  igno- 
rant of  the  names  of  Mirja  Bull-bull  of  Persia,  Akhwal-u-Sob- 
bha  and  Nicomachus  of  Arabia,  Hermes  Trismegistus  of  Egypt, 
the  great  Confucius  and  Chaong  of  China,  Osman  Efiendi  of 
Turkey,  Asaph  of  the  Hebrews,  Than  Sen,  Ameer  Khusru, 
Nayaka  Gopal,  Huridas  Swami,  and  Raja  Man,  Haha,  Huhu, 
Sarangadeva,  Narada,  Bharat,  and  Narayanadeva  of  India  ?  and 

say  that  any  one  of  them  was  a  mathe- 
matician? The  extracts  we  have  given,  we  hope,  will  prove  suffi- 
ciently the  futility  of  Mr.  Clarke's  infallible  test  of  mathematics. 

We  admire  Mr.  Clarke's  boldness  in  venturing  upon  a  discussion 
on  the  merits  of  Hindu  Music  with,  as  it  appears,  scarcely  any 
knowledge  of  its  elementary  principles.  He  has  no  knowledge 
of  Sanskrit,  and  is  but  very  imperfectly  acquainted  with  Bengali. 
He  had  recourse  to  a  native  guide,  who  seems  to  be  equally 
ignorant  of  the  Sanskrit  language  as  of  the  musical  literature 
of  his  country.  And  the  result  is  that  the  critic  is  made  to 
betray  his  ignorance  of  the  simplest  things  in  our  musical 
system,  such  as  the  term  Raga  and  the  number  of  Bagas  in  use, 
of  the  construction  of  the  Sitara  and  its  capacity,  though  it  is 
the  simplest  and  the  most  popular  of  Hindu  musical  instruments,. 
He  attacks  the  Srooties  which  he  does  not  evidently  understand, 
though  they  form  the  very  base-work  of  the  musical  system 
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of  the  Hindus.  That  we  are  not  wrong  in  our  estimate  of  the 
critic's  knowledge  of  the  subject  of  his  criticism  will  be  perceived 
as  we  examine  his  theories  one  by  one. 

First  as  regards  his  views  of  Raga  in  Hindu  Music,  In 
saying  "  there  are  36  modes  in  use  amongst  the  Hindus''  he 
evidently  supposes  that  Raga  and  Mode  are  synonymous.  Let 
ns  see  how  Danneley  defines  the  term  "  mode."  "  A  mode/' 
he  says,  "  or  a  scale  is  called  major,  when  its  third  diatonic 
note  is  composed  of  four  chromatic  degrees ;  or  is  the  fifth  diatonic 
— chromatic  note  of  the  scale,  called  also  the  major  third  ;  as, 
C — natural,  E — natural,  C — sharp,  E— sharp  &c.  A  mode  or  scale 
is  said  to  be  minor  when  the  third  note,  called  the  minor  third, 
is  composed  of  but  three  chromatic  degrees  ;  as  C  E — flat  D 
F — natural  ;  in  opposition  to  major,  the  third  note  of  which  is 
composed  of  four  chromatic  degrees/'  Let  us  again  see  what 
view  Captain  Willard  takes  of  Raga  in  Hindu  Music  : — 

iC  Mode  in  the  language  of  the  musicians  of  this  country  (India) 
is,  in  my  opinion,  termed  That  and  not  R  iga  or  Raginee."  "  The 
word  mode/''  he  continues,  "  may  be  taken  in  two  different  sig- 
nifications— the  one  implying  manner  of  style,  and  the  other  of 
key  ;  and.  strictly  speaking,  this  latter  is  the  sense  in  which  it  is 
usually  understood  in  music."  Neither  is  tune  Raga  as  has 
been  apparently  construed  by  our  critic  in  the  following  : — 

ie  It  is  true  that  a  European  melody  written  in  the  fundamental 
mode  can  introduce  and  sometimes  will  introduce  all  the  twelve 
notes  in  the  octave,  whereas  the  Hindoo  tunes  cannot. n 

We  will  again  quote  Willard.  "  It  is  true,'"'  he  says,  "  that 
a  Raginee  (or  Raga)  is  not  to  be  considered  exactly  in  the 
same  situation  as  a  tune  is  amongst  us.  It  is  not  strictly  a  tune 
according  to  the  acceptation  of  the  word." 

Tune  and  Raga  are  thus  so  di-tinct  from  each  other  that  one 
cannot  be  used  for  the  other  without  a  confusion  of  ideas.  Ra<ra 
is  not  joined  by  regular  and  symmetrical  forms,  and  may  not  ter- 
minate in  the  same  key  as  the  tune.    Moreover,  one  Raga  may  be 
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multiplied  into  innumerable  tunes  when  its  angas,  namely  libadi, 
anubadi,  sambadi,  graha,  nyasa,  &c,  are  so  arranged  as  to  follow 
each  other  in  regular  succession.  Again,  Raga  is  not  divided  by 
a  bivajika-reJcha  or  bars,  as  the  tune  is.  The  truth  is  the  English 
language  has  not  a  corresponding  term  for  the  Raga.  To  express 
it  by  the  term  Mode  would  be  nearly  as  accurate  as  to  express 
the  idea  of  quinine  by  the  word  chiretta  in  Bengali.  How 
could  chiretta  be  translated  into  English  or  quinine  into  Bengali 
when  there  is  no  term  for  chiretta  in  English  and  no  term 
for  quinine  in  Bengali?  In  the  same  way  there  is  no  equivalent 
term  for  Raga  in  English,  nor  one  for  mode  in  Bengali.  The  idea 
which  the  word  Raga  conveys  has  not  its  counterpart  in  English. 

To  enable  Mr.  Clarke  to  form  a  correct  idea  of  the  term  Raga, 
and  to  prevent  his  confounding  it  with  Mode  we  beg  to  recom- 
mend for  his  perusal  such  learned  treatises  as  Raga-Bibodha, 
Rag-Surbavaswa  Sara,  Raganarba  &c. 

As  we  have  observed  above  our  critic  has  not  only  no  idea  of 
Raga,  but  he  is  also  ignorant  of  the  number  of  its  varieties.  In 
one  part  of  his  essay  he  says,  u  Hindu  Music,  which  employs  36 
modes  &e."  If  he  attempts  to  give  a  saragram  of  all  the  36 
modes  he  refers  to,  he  will  perceive  the  distinction  between  mode 
and  Raga.  He  would  have,  however,  avoided  the  mistake  into 
which  he  has  fallen  if  his  researches  on  the  subject  had  extended 
a  little  beyond  hearsay.  The  following  stanza  will  occur  to  the 
most  superficial  enquirer  who  has  but  a  rudimentary  knowledge 
of  the  literature  of  Hindu  Music  : 

os*t  sftetfa  wtt«iR  TsgrM  s  c^*f  i 

u  Krishna,  enchanted  by  the  music  of  his  flute  ;  began  singing, 
and  the  GopikAs  (sixteen  thousands  in  number)  followed  him  one 
by  one,  and  thus  are  produced  sixteen  thousand  Ragas." 

Narada  Sambada  I,  Chapter. 
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Again,  our  critic  says,  "  If  (Bengali  Music)  employs  also  seven 
notes  only  of  the  octave  in  simple  tune  and  nine  in  more  elaborate 
ones  &c." 

The  confidence  with  which  the  above  lines  are  written  is  in 
keeping  with  his  general  knowledge  of  Hindu  Music.  To  whom 
is  he  indebted  for  that  invaluable  morsel  of  truth  that  Bengali 
music  employs  nine  notes  in  elaborate  tunes  ?  We  would  take 
the  liberty  to  commend  him  to  the  following  lines  which  occur  in 
all  respectable  Sanskrit  works  on  music  : 

tl  There  are  three  classes  of  Ragas  (in  Hindu  Music) :  that  class 
which  is  produced  by  a  grama  consisting  of  five  tones  is  called 
odava,  and  that  produced  by  a  grama  of  six  tones  is  called 
shadava  while  the  third  one  produced  by  a  grama  of  seven  tones  is 
called  sampurna."  ,         Smgit  Durj)ana, 

It  may  be  observed  here  in  passing  that  the  diatonic  scale 
which  Mr.  Clarke  has  used  for  our  ^vSJSf  grama  is  a  wrong, 
diatonic  scale  somewhat  resemble  the  saptaka  but  not  quite. 

After  giving  a  very  short  and  meagre  description  of  the  Sitara, 
the  simplest  and  the  most  popular  musical  instrument  in  use 
amongst  the  natives  of  this  country,  he  says  : 

"But  the  frets  (of  the  Sitara)  are  then  inconveniently  close 
together."  It  would  be  difficult  to  obviate  objections  in  a  case 
which  depends  upon  practice.  What  may  appear  inconvenient 
to  any  other  person  may  be  one  of  the  easiest  musical  feats 
to  a  practised  player.  We,  for  our  part,  shall  be  very  happy 
to  demonstrate  this  practically  if  our  critic  wants  a  practical 
demonstration.  We  do  not  know  on  what  authority  he 
ventures  to  make  the  statement  that  "  the  Sitara  cannot  play 
D  flat."    Any  body  can  do  it.    We  find  no  difficulty  in  plnying 
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it  with  Murchhana  and  can  practically  shew  it  without  displac- 
ing the  frets.  Here  again  is  another  illustration  of  the  mischief 
of  hearsay  knowledge.  There  would  have  been  no  chance  of 
mistake  if  statements  had  been  made  on  the  authority  of  an 
expert  or  of  one  who  possessed  some  practical  knowledge.  Mr. 
Clarke  in  another  place,  says  "  Hindu  Music  employs  melody 
only  without  harmony  J*  This  is  a  very  unqualified  assertion. 
It  is  true  that  Hindu  Music  abounds  in  melody,  but  it  is  not 
void  of  harmony.  The  following  quotation  from  Narada's  work 
will  best  explain  our  meaning  : — - 

There  are  ten  kinds  of  properties  of  a  song,  these  are 

but  all  of  them  are  not  to  our  present  purpose  ;  H~^z  (Ruktang) 
only  serves  our  purpose  well,  and  its  definition  is  as  follows  :  ^WK 
(Ruktang)  is  that  which  is  produced  by  a  combination  of  the 
sounds  of  all  stringed  instruments,  wind-instruments,  and  those  of 
other  kinds. 

This  is  harmony.    Vide  7[3ft^  *?*f«t   and  ^t^t  I 

The  disadvantage  of  writing  with  an  imperfect  knowledge  of 
his  subject  has  betrayed  the  critic  into  absurd  blunders  at  almost 
every  step.    We  have  another  instance  in  the  following  extract  : 

f<  The  Sitara  thus  stands  in  the  mode;  and  can  he  made  to 
stand  in  any  one  of  the  thirty-six  modes  employed  in  Hindu 
Music.  This  connection  between  the  Sitara  and  the  modes  in  use, 
renders  it  certain  that  either  the  modes  are  derived  from  the 
Sitara  or  that  the  Sitara  has  been  invented  to  play  those  particu- 
lar modes.    This  hitter  seems  to  me  highly  improbable.'"' 
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it  is  impossible  to  have  two  opinions  on  a  point  which  does  not 
admit  of  a  doubt.  To  say  that  the  Ragas  were  derived  from  the 
Sitara  would  be  as  much  as  to  say  that  the  goose  was  produced  from 
the  quill.  The  Sitara  is  an  instrument  of  yesterday's  invention. 
It  was,  according  to  Captain  Willard,  invented  by  AmEErKhtjsroo 
in  the  beginning  of  the  12th  century.  Even  the  Vina,  the  most 
ancient  of  the  Hindu  instruments  of  music,  of  which  the  modern 
Sitara  is  a  clnmsy  imitation,  was  invented  by  the  great  Naroda  long; 
after  the  Ragas  had  been  practised  on  the  throat.  That  this  most 
ancient  instrument,  whose  invention  is  almost  coeval  with  the 
origin  of  Hindu  Music,  did  not  precede  but  of  followed  the  Ragas 
will  appear  from  the  following  extracts  familiar  to  every  student 
of  Sanskrit  music  : 

"  The  Ragas  are  known  to  be  located  in  the  throat.'1 
Ergo  they  are  not  derived  from  the  Sitara  or  any  other  instru- 
ment. 

Tftl^ni  vg^Tl  C^t^T  HTfllK  Tt1?Ti%  *niTtt:  I 

There  are  two  kinds  of  Vina  in  music,  namely,  f?f?^t  (Daravi)  or 
that  winch  is  made  of  wood  and  ^fr^?i«11  (Gatravina)  or  that 
which  is  to  be  found  in  the  human  body.  Now  TfT^f^cM  (gatra- 
vina) is  called  Samagi  because  the  Sama-feda  singers  wholly 
depended  upon  this  Vina  in  singing  hymns  from  the  Sama-Veda 
It  is  capable  of  producing  both  tones  and  articulate  sounds. 
Duravina,  which  is  made  of  wood,  is  an  imitation  of  the  Gatravina. 
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"  Looking  at  the  finders  and  following  the  directions  of  the 
Sastras  the  words  should  at  once  be  sounded  both  by  the  mouth 
and  by  the  hand." 

Again  : — 

(l  Dancing  follows  instrumental  music,  and  music  follows  sing* 
ing  ;  hence  singing  being  of  prime  importance  it  should  here  be 
first  explained/' 

It  is  thus  clear  that  the  Sagas  were  neither  derived  from  the 
Sitara  nor  from  the  Vina. 

Mr.  Clarke  in  a  kind  condescending  style  reproves  us  for  our 
obstinacy  in  maintaining  that  C  sharp  is  the  same  as  D  flat.  His 
words  are 

"  Probably  my  Bengali  friends  will  be  surprised  to  hear  that 
C  sharp  is  never  the  same  as  D  flat  that  in  the  instruments  like 
violin  that  can  be  stopped  anywhere  &c.,;  We  forbear  urging  any 
thin**  in  defence  of  our  position.  If  we  have  erred  we  have  erred 
with  the  safest  authorities  on  the  subject.  What  Dr.  Adolph 
Bernnard  Marx,  Professor  of  Music  at  the  University  of  Berlin* 
says  on  this  point,  will,  we  suppose,  be  accepted  as  a  conclusive  set* 
tier  of  the  dispute.  "  The  attentive  student,"  he  states,  "  will  how- 
ever soon  observe  that  two  keys  have  each  two  different  names  aud 
that  c  flat  is  the  same  as  b  and  /  fiat  is  the  same  as  e.  Such  sounds 
which  only  differ  in  name  but  are  indeed  the  same  (as  regards 
pitch)  are  termed  Enharmonic  Sounds.  Thus  h  and  c  flat,  e  and 
/  flat,  b  sharp  and  c,  c  sharp  and  d  flat,  a  flat  and  g  sharp  are 
enharmonic  sounds  or  notes.  It  may  at  first  appear  strange  that 
each  sound  should  thus  have  two  different  names  j  and  the  student 
may  be  inclined  to  ask  why  not  call  the  black  keys  always  c  sharp 
d  sharp  &c,  &c,  or  d  flat  e  flat  &c,  &o.    Why  is  e  to  be  called 
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sometimes  f  flat  and  sometimes/  sharp.  For  this  apparent  super- 
fluity of  names  there  are  very  good  reasons  ;  they  are  indispen- 
sable for  the  sake  of  clearness  and  precision  in  musical  notation, 
but  their  necessity  will  more  fully  appear  in  the  study  of  the 
theory  and  practice  of  musical  composition/' 

A  "ilia,  the  critic  asks,  "  if  there  is  no  difference  between  G 
sharp  and  A  flat,  why  have  European  musicians  permitted  in  using 
two  for  one  and  the  same  thing ?,a  The  reply  is  a  simple  one,  and 
a  reference  to  Mr.  John  Hullah's  work  would  have  saved  him  the 
trouble  of  this  enquiry.  The  words  of  Mr.  Hullah  arc  that  they 
u  are  used  for  transposition,  modulation,  minor  scale  and  chroma- 
tic scales/'  In  Sanskrit  they  are  used  to  mark  the  ascending  aud 
descending  of  a  scale. 

We  are  free  to  confess  that  we  made  the  assertion,  which  is 
disputed,  not  on  the  authority  of  Sanskrit  works,  but  from  what 
we  observed  in  English  music.    As  Dr.  Weber  states 

"■  When  must  a  tone  be  written  as  the  elevation  of  a  lower  one, 
and  when  as  the  elevation  of  a  higher  one?  This  is  a  point  to 
which  we  have  not  yet  attended.  For  the  present  it  is  sufficient 
to  know  that  sometimes  the  one  takes  place,  and  sometimes  the 
other,  just  according  to  the  different  relations  under  which  the 
tone  occurs.'* 

A^ain  : 

"  It  may  however  be  further  observed  in  respect  to  this  matter 
that  such  a  tone  should  not  properly  sound  so  high  in  the  first 
case  as  in  the  second,  e.  g.  the  key  between  C  and  D,  when  it 
occurs  as  C  sharp  it  is  not  quite  so  high  as  when  it  appears  as  D> 
flat,  F  sharp  is  not  quite  so  high  as  G  flat,  E  flat  is  not  so  low 
as  D.  sharp,  E  sharp  is  not  quite  so  high  as  F,  F  flat  is  not  quite 
so  low  as  E,  C  double  sharp  is  not  quite  so  high  as  D  or  E  double 
flat  &c;  This  difference  between  C  sharp  and  D  flat,  F  sharp  and 
G  flat,  and  the  like,  is  called  an  enharmonic  difference ;  (which  we 
call  the  difference  of  Srooties).    These  differences,  however,  aso 
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extremely  small  and  thus  imperceptible  to  our  ear,  and  we  may 
with  entire  propriety  and  convenience  have  but  one  and  the  same 
key  for  all  tones  differing  only  enharmonically  ;  they  may  also  be 
called  enharmonically  par ellel  tones.  Thus  only  one  and  the  same 
key  C  sharp  and  D  flat,  for  A  sharp  and  B  flat,  for  G  double  sharp 
and  D  and  E  double  flat  &c. 

"  Whatever  be  the  bearing  of  this  circumstance  in  other 
respects,  in  one  certainly  it  is  very  convenient ;  for  if,  instead  of 
the  mere  twelve  keys  which  we  now  have  within  the  compass  of 
one  octave,  we  should  have  a  distinct  key  exclusively  for  C  sharp 
and  another  for  D  flat,  &e.  one  for  E  arid  another  for  F  flat, 
and  still  another  perhaps  for  D  double  sharp,  &c,  our  pianofortes 
must  be  overloaded  with  an  endless  multitude  of  keys." 

Thus  we  have  been  spared  the  trouble  of  entering  into  a  vindica- 
tion of  our  position,  though  Dr.  Weber's  explanations  do  not 
appear  to  us  to  be  quite  satisfactory.    We  hold  that  there  must 
be  difference  between  G  sharp  and  A  flat  according  to  the  division 
by  Srooties.    Mr.  Clarke  should  he  admit  this  theory,  must  confess 
to  a  conversion  to  our  doctrine  ;  but  should  he  deny  the  Srooties 
(quarter  tones)   he  will  only  contradict  himself.    Any  how  his 
statements  his  apparently  profe-sed  creed  are  at  variance  with  each 
other.  All  that  we  say  is  that  he  is  right  only  when  he  admits 
the  Srooties. 

With  regard  to  our  critic's  complaints  as  expressed  in  the  fol- 
lowing extracts,  we  sympathize  with  him  on  his  want  of  knowledge 
of  the  Sanskrit  language  in  which  the  theories  of  the  art  of 
music  are  clearly  expounded  : 

"  My  Bengali  critics  assert  that  I  do  not  understand  what 
Srooties  (or  very  sharp  very  flat)  is  in  Bengali  music.  How  can 
I  if  the  Srooties  are  not  defined. 39 

Again  : 

"  But  my  Bengali  critics  while  they  go  on  piling  heaps 
of   hard   terms    about    srooty  &c.^  also    omit  altogether  to 
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define  that  of  which  they  say  I  fail    to  discover  the  accurate 
meaning." 

We  are  really  sorry  for  our  critic.  We  tried  to  make  the  idea 
of  Srooty  clear  to  him  hy  a  periphrasis  in  which  the  use  of  hard 
terms  was  unavoidable.  And  any  definition  that  we  may  attempt 
will  always  fall  short  of  his  comprehension  because  of  his 
ignorance  of  Sanskrit.  Bat  we  will  make  another  effort.  The 
definitions  in  Sanskrit  as  given  in  Sangit  Ratnavali  are  the  fol- 
lowing : 

A  srooty  is  formed  by  the  smallest  intervals  of  the  sound  and  is 
to  be  perceivable  by  the  ear.    It  is  of  twenty-two  kinds. 

"  Every  distinct  avidible  sound  is  a  Sruti." 
Again  : 

"  It  is  a  srooty  because  it  is  to  be  heard  by  the  ear.  Tones  are 
produced  by  srooties,  and  the  places  from  which  srooties  arise  are 
three  in  number  viz.  heart,  throat  and  head." 

"  To  every  one  of  these  three  places  there  are  twenty-two  strings 
attached,  and  from  them  when  struck  by  the  wind  the  srooties  are 
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produced  and  these  srooties  in  every  place  rise  successively  higher 
and  higher  y  i.  e.  those  of  the  throat  are  of  higher  tone  than  those 
of  the  heart  and  so  on. 

The  critic's  failure  to  understand  the  term  srooty  has  led  him  to 
a  curious  blunder  in  his  attempt  to  give  a  division  of  the  srooties 
in  the  Hindu  Swaragrama  ;  this  will  appear  from  the  following 
passage  : 

"The  tone  from  G  to  A  is  divided  into  three  srooties  and  the 
tone  from  A  to  B  into  two  srooties." 

The  truth  is,  within  the  interval  from  G  to  A  which  corresponds 
to  our  *t  to  *T  we  have  four  srooties,  and  in  that  from  A  to  B  which 
corresponds  to  H  to  fa  three  srooties,  as  the  following  couplet  from 
Sunlit  Naravana  which  is  borne  out  by  similar  authorities  in  other 
Sanskrit  books,  will  prove  : 

^J.W  ^£<11  13tS  I 

*HC5  %*RC$  fsr.ari  c$  fTlftu  fa^C^  II 

ft  There  are  four  srooties  in  W  ®F  and  WT  or  G,  C,  F, 

three  in         and  or  D,  A,  and  two  in  TfT^tS  and  fiHl*r  or 

E,  and  B." 

We  also  find  the  following  passages  on  the  point  in  Carl  Engel :; 
"  Smaller  intervals  than  semi-tones  are  in  use  with  some  Asiatic 
nations,  and  were  employed  by  the  Hindus  long  before  our  Chris- 
tian era." 

Further, 

"  The  seven  intervals  of  the  Hindu  scale  which  nearly  corres- 
pond with  our  diatonic  major  scale,  are  subdivided  into  twenty- 
two  srooties  corresponding  to  quarter-tones."" 

Mr.  Clarke  finds  fault  with  us  for  using  the  term  quarter-tone 
for  Srooty.  We  owe  him  some  explanation.  We  used  the  word 
in  the  absence  of  a  better  one,  though  we  are  fully  aware  that  a 
quarter-tone  is  not  a  Srooty,    The  term  is  used  in  all  English' 
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Works  where  it  is  intended  to  convey  the  idea  of  a  S rooty,  and  We 
thought  that  Mr.  Clarke  would  have  no  difficulty  in  understand- 
iu«»  it  if  similarly  used  by  us.  In  English  there  are  no  corres* 
ponding  terras  for  Srooty,  Raga,  Mnrchhana,  Tata  and  several 
other  words  commonly  used  in  Hindu  Music,  and  in  employing 
any  one  of  them  in  an  English  composition  on  music  the  choice 
of  words  conveying  an  approximate  meaning  is  unavoidable,  and 
in  such  a  case  the  writer  cannot  be  said  to  misuse  words  except 
by  the  hypercritical. 

Then  Mr.  Clarke  puts  the  following  query;  "  I  therefore  ask 
What  is  a  Srooty,  is  it  a  quarter-tone  as  my  opponents  Usually 
denominate  it :  or  is  it  sometimes  a  quarter-tone— sometimes  third 
of  a  tone?*'  We  reply  that  a  srooty  is  sometimes  a  quarter-tone 
and  sometimes  the  third  of  a  tone.  There  are  four  srooties 
between  n^jm  and  and  therefore  each  Srooty  between  these 

two  tones  is  a  quarter-tone.  Similarly  there  are  three  srooties 
between         and  and  here  each  Srooty  is  the  third  of  a 

tone.  To  prevent  misconception  it  is  necessary  to  add  that  except 
in  the  definite  places  pointed  out  there  cannot  be  a  quarter-tone 
and  third  of  a  tone  in  any  and  every  place.  As  to  our  critic's 
dogmatical  conclusion  that  "if  the  latter  alternative  (the  third  of 
a  tone)  is  selected  I  think  it  may  be  demonstrated  that  music  on 
such  a  scale  is  impossible."  We  have  just  proved  that  when  a 
Srooty  is  the  third  of  a  tone  between  41  and  Tf  it  is  quite  in  place 
and  the  tone  is  perfectly  musical — nobody  has  yet  questioned  that 
the  tone  hetween  31  and  Tf  is  an  unmusical  one. 

To  come  now  to  his  other  queries.  He  asks,  "  How  many  srooties 
are  there  between  C  and  G  in  Tara,  the  upper  octave,  and  how 
many  between  A  and  B  in  Mudara,  the  lower  octave  ?  And  in 
answering  this  question  it  must  be  recollected  that  the  distance  from 
C  and  D  or  from  A  to  B  is  the  same  in  every  octave/'  There  lies 
couched  in  these  queries  an  unconscious]  mistake,  but  for  which 
there  would  have  been  no  occasion  for  them.  Between  C  and  D 
in  the  upper  octave  there  are  four  srooties,  and  between  A  and  B  in 
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the  lower  octave  three.  We  shall  only  remark  that  there  is  no 
difference  in  number  between  the  three  saptakas — the  only  dif- 
ference that  exists  consists  in  the  difference  of  value.  The 
numbers  do  not  increase  in  quantity  but  in  quality.  We  have 
again  recourse  to  Sungit  Rutnavali  which  says  :  — 

f<  These  are  the  different  kinds  of  tones.  Then  these  are  called 
Srooties  because  they  are  heard  and  rise  higher  and  highest  up 
in  tone  (as  they  pass  through  the  different  quarters.)" 

The  warning1  eiven  in  the  last  sentence  of  the  extract  from  the 
critique  is  uncalled-for.  The  distance  from  C  to  D  (or  from  A  to 
B)  is  not  the  same  in  every  octave,  for  there  are  four  srooties  in  * 
the  interval  between  C  and  D,  while  there  are  three  only  between 
A  and  B,  and  our  critic  does  not,  we  hope,  wish  us  to  say  that 
four  is  equal  to  three.  We  repeat  that  the  different  spaces  are  the 
same  in  the  three  octaves,— they  differ  from  each  other  only  in 
quality. 

A^ain,  he  asks— ff  if  between  G  and  A  the  difference  is  di- 
vided  into  three  srooties,  does  any  one  of  the  srooty  intervals 
coincide  with  the  semi-tones,  or  do  the  three  srooties  divide  the 
interval  from  G  to  A  into  three  equal  tones?"  The  question 
itself  is  wrong.  Between  G  and  A  there  are  not  three  but 
four  Srooties  divided  into  four  equal  intervals.  This  is  the 
truth  which  all  Hindu  Musical  works  teach  and  which  reason  ap- 
proves. 

The  assurance  implied  in  the  following  passage  is  not  a  little 
surprising.  "  It  is  impossible  to  challenge  any  Bengali  perform- 
er to  exhibit  the  srooties  on  a  Sitara,  for  there  are  no  frets 
on  the  Sitara  at  the  Srooty  intervals  so  that  the  Srooty  can  only 
be  performed  by  flicking  the  string  i.  e.  altogether  uncertainly." 
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This  is  going  a  little  too  far  to  say  the  least  of  it.  What  will 
the  writer  do  if  he  has  to  tune  a  Raga  ?  Will  he  flick  the 
string  merely  or  do  something  else  ?  Will  it  not  be  necessary 
to  remove  the  frets  as  often  and  whenever  necessary,  and  tune 
the  srooty  so  that  Raga  may  come  out  ?  His  replies  to  these 
questions  will  serve  for  the  explanations  he  seeks. 

Our  critic  not  content  with  his  extravagant  and  dogmatic 
opinions  makes  the  following  challenge 

"Can  any  Bengali  singer  be  produced  who  can  sing  the  quarter 
tones  between  C  and  D  and  afterwards  the  third  note  between 
G  and  A  ?  I  will  not  say  produced  before  me  as  I  am  about  to 
pledge  myself  to  a  total  disbelief  in  the  whole  thing  but  any 
competent  professor  of  music  such  as  Mr.  Frye." 

Security,  it  is  said,  is  man's  chiefest  enemy,  and  this  is  notably 
"the  case  with  Mr.  Clark.  The  feat  he  alludes  to  is  neither  im- 
practicable nor  difficult.  One  who  knows  to  sing  can  sing  both 
the  quarter-tone  and  the  third  note  without  difficulty.  It  is  done 
every  day  by  practised  singers  and  has  been  in  use  amongst  us 
from  remote  antiquity.  Very  distinct  allusion  is  made  to  the 
feat  in  ancient  Sanskrit  works  on  music  such  as  Rutnavali,  Raga 
Bibodha  and  the  like  from  which  we  make  the  following  extract. 

Srooties  or  enharmonic  tones  rise  higher  and  highest  up  in 
succession  perceivable  both  in  Vina  or  in  the  stringed  instruments 
and  in  the  throat. 

"  It  is  thus  clear  that  the  Srooties  are  both  tuned  and  sung. 
We  shall  be  very  happy  to  satisfy  Mr.  Clark  not  only  before 
Professor  Frye  but  any  number  of  European  musicians  of  the 
truth  of  our  statement.  The  difficulty  will  lie  with  the  challen- 
ger himself,  who,  we  may  be  permitted  to  say,  evidently  seems 
to  be  incapable  of  appreciating  the  Srooties.  His  disbelief  in 
them,  however,  does  not  disprove  their  existence  any  more 
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than  the  disbelief  of  a  Mind  man  in  the  existence  of  colors 
disprove  the  colors  themselves.    Neither  can  if  effect  the  truth 
that  the  Srooties  or  enharmonic  tones  have  been  used  and 
recognised  from  time  immemorial  not  only  in  this  country  but 
in    Greece,  Arabia,  China,  Persia  and  several  other  Asiatic 
countries.    Nathan  truly  observes  that  the  Srooties  are  extreme- 
ly musical  and  they  are  so  called  from  their  superior  excellence  as 
a  species  of  music  the  modulation  whereof  according  to  Brossard, 
proceeds  by  intervals  less  than  quarter-tones.    This  species  was 
in  great  vogue  among  the  Greeks  by  whom  it  was  considered  much 
easier  of  execution,  but  it  is  now  lost .    It  is  evidently  of  much 
ancient  date  as  Aristoxinus  ascribes  the  invention  to  Olympus. 
Dr.  Burney  says,  that  Dr.  Bussel  procured  him  from  Aleppo  the 
Arabian  scale  of  music  the  octave  of  which  consisted  of  twenty- 
four  quarter-tones,  all  of  which  admitted  of  the  same  demons- 
tration as  the  Srooties.    The  following  extract  from  Dr.  Graham 
is  very  much  to  the  point.    He  says,  "  as  to  the  Hindu,  Persian 
and  Chinese  scales  and  the  use  of  the  quarter-tones  and  other 
minute  intervals  we  refer  the  reader  to  what  we  published  on 
that  subject  in  No.  IV.  of  the  new  Edinburgh  Review  for  April 
1822  p.p.  521-528.  We  have  examined  a  number  of  Chinese  wind 
and  stringed  instruments  brought  home  in  June  1837  and  have 
found  semi-tones  in  all  of  them.    Professional  musicians  who 
followed  Napolean  to  Egypt,  remarked  the  frequent  and  dexterous 
use  of  very  small  intervals  by  some  singers.'"'    Can  we  help  infer- 
ring that  the  tones  in  the  instruments  referred  to  were  Srooties? 

Again  Stafford  the  musical  historian  says: — "A  late  traveller 
assures  us  that  the  modern  Egyptian  performers  m&ke  use 
of  very  minute  intervals  in  singing  passages  of  embellish- 
ment with  a  rapidity  and  volubility,  the  immitation  of  which 
would  be  difficult  if  not  impracticable  to  most  European  singers." 
That  they  are  in  use  among  many  uncivilized  nations  will  be 
found  in  various  works  of  note,  from  one  of  which  we  transcribe 
the  following  passage 
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''Even  some  uncivilized  nations  possess  according  to  the 
accounts  of  the  travellers  such  a  discernment  of  intervals  as  to 
surpass  our  own— Councillor  Telinius*  informs  us  that  the  natives 
of  Nukahiva,  the  principal  island  of  the  Marguisus  Archipellego 
distinctly  intone  demi  semi-tones  (quarter  tones)  in  their  vocal 
performances.  The  New  Zealanders  appear  from  Davis'  account 
to  be  gifted  with  a  remarkably  fine  ear  for  distinguishing  quarter 
tones." 

The  Persians  appear  to  have  employed  at  an  early  period 
smaller  intervals  than  semi-tones.f  In  France  too  a  number  of 
experiments  were  made  with  Viottis'  performance,  and  it  was 
ascertained  that  he  employed  a  vast  number  of  very  minute  in- 
tervals in  order  to  play  perfectly  tunes  in*  all  keys.  The  Swiss 
still  retain  the  quarter  tones  in  use.f 

As  for  the  assertion  that  the  Sungit  Sara  does'not  contain  any- 
thing like  the  theory  of  music,  we  will  take  the  liberty  to  poind 
out  that  in  the  book  alluded  to  and  in  all  Sanskrit  works  on  the 
subject  the  theoretical  part  of  music  is'as  fully  dwelt  upon  as  in 
any  European  treatise,  only  it  is  not  mystified  by  obscuring 
mathematicism.  As  we  have  said  elsewhere  we  hold  that  it  is  quite 
possible  to  build  a  rational  theory  of  music  without  the  aid  of 
numbers.  We  will  again  trouble  the  critic  with  an  extract  from 
a  Sanskrit  work  bearing  on  the  point  in  question  : 

Sound  which  is  first    produced  by  vibration  and  air  within  the 
human  body,  comes  through  the  mouth  and  is  called  *ntt  (nada). 

*  Musical  Curiosities  by  E.  Jones. 

t  Specimens  of  Popular  Poetry  in  Persian  as  found  in  the  adventures  and  io 

the  songs  of  the  people  inhabiting  the  shores  of  the  Caspian  Sea  \  y^Chodgoho. 
t  0.  S.  P,  54,            "  ' 
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Thus  the  sound  arises  first  from  within  the  body,  secondly  it  is 
expressed  in  the  form  of  words  through  the  mouth,  and  thirdly  by 
means  of  instruments.  From  this  Tffi  (nada)  or  sound  the  whole 
system  of  music  is  evolved. 

And  singing  is  to  be  explained  .  first,  but  without  •Tff 
(nada)  singing  is  impossible  and  therefore  sound  is  the  root  of 
all.  "Without  sound  singing  is  impossible,  without  sound  tone  is 
impossible,  without  sound  Raga  is  impossible,  and  therefore  •ft1? 
(nada)  is  the  all  pervading  soul  of  the  world. 

The  origin  and  nature  of  this  •ft*?  (nada)  is  as  follows : 

^M^Jt*  ^t^^i^i"^  ^J^f  or  (*)  vital  air  or  power  and  (*?)  heat 
or  vibration  produced  by  heat  originates  nada  (^tw)  or  sound. 
Again  : 

From  Nada  arises  srooty,  from  srooty  comes  sioara  or  tone,  and 
from  mara  comes  Raga,  and  from  Raga  comes  Gita,  and  therefore 
the  soul  of  Gita  is  sound.    The  instrumental  music  follows  Gita. 

Hence  it  is  we  contend  that  our  scale  is  natural  and  is  well 
represented  by  M,  Momigny's  doctrine  which  holds  that  a  true 
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scale  is  derived  from  nature  and  requires  no  mathematical  calcula- 
tions. 

Our  critic  observes  with  some  emphasis  that  the  Hindu  boat- 
men whom  he  heard  "  employ  occasional  sharps  and  flats  that  could 
not  be  played  on  the  Sitara."  Apart  from  the  question  of  the  ac- 
curacy of  the  statement  about  the  boatmen's  songs  we  will  simply 
dwell  on  the  principle  involved  in  the  criticism  and  say  that 
there  is  not  a  single  Indian  melody  with  occasional  sharps  and 
flats  which  cannot  be  played  on  the  Sitara.  Let  our  critic  name 
any  melody  and  we  will  demonstrate  our  position. 

In  extolling  the  boatmen's  songs  as  the  best  and  the  most 
approved  specimens  of  Hindu  music  our  critic  makes  the  following; 
remarks. 

te  I  think  most  Europeans  who  take  the  trouble  to  compare  this 
(boatmen's  song)  with  the  best  specimens  in  Sungit  Sara  &c, 
will  readily  credit  my  statement  in  my  letter  of  17th  May  1873 
(which,  appears  to  have  much  angered  my  Bengali  critics)  viz: 
that "  while  all  Hindoo  musicians  speak  with  contempt  and  almost 
abhorrence  of  the  boatmen's  songs,  I  have  heard  many  Europeans- 
declare  that  the  boatmen's  chants  are  the  only  music  in  Bengal 
that  can  properly  be  called  music." 

There  is  such  a  refined  appreciation  of  musical  lore  in  the  above 
that  we  know  not  what  to  say.  But  it  requires  no  comment.  We 
grieve  to  find  that  our  critic  drags  other  Europeans  along  with  him 
to  countenance  his  own  idiosyncrasies.  Many  we  ask  how  may  Eu- 
ropeans understand  the  language  of  the  boat-man's  song  or  its 
so-called  musical  cadence?  All  native  boatmen  do  not  sing  in  tho 
same  strain  and  in  the  same  language.  In  the  Eastern  districts 
there  are  classes  of  boatmen  who  may  be  marked  out  by  broad 
distinguishing  characteristics.  Their  habits  and  manners  are  dis- 
tinct  and  their  songs  are  different  in  strain  and>nguage.  The 
boatmen  of  Noakhally  are  not  like  the  boatmen  of  Dacca,  and  the 
boatmen  of  Chittagong  are  quite  unlike  the  boatmen  of  Dacca 
and  Noakhally.    Again,  by  far  the  greater  portion  of  these 
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boatmen  are  Mahomedans,  who  sing  songs  in  Mahomedanized 
Bengali  if  we  may    so  express  ourselves.      Can   Mr.  Clark 
distinguish  a  native  boatman  as  to  bis  nativity  by  his  song 
and  its  language?    Besides    the  three  large  classes  of  boat- 
men we  have  named  there  are  others  in  East  Bengal  who  are  also 
distinguished  by  some  peculiarities — the  boatmen  of  Sylhet, 
Backergunge,  and  Eurreedpore  for  example.    Again,  the  boat- 
men of  West  Bengal  who  navigate  the  Ganges  and  its  tributaries 
are  quite  a  distinct  class  of  boatmen  from  any  of  the  Eastern 
districts.    They  sing  much  better  than  our  critic's  friends  of  East 
Bengal.    They  usually  come  in  contact  with  a  larger  number  of 
educated  and  polished  gentlemen  than  any    boatmen  of  East 
Bengal  can  ever  hope  to  do,  and  it  may  be  said  the  former  move 
in  better  society.    They  are  therefore  expected  to  be  better 
educated  and  more  civilized  than  their  fellow-laborers  in  the 
eastern  districts  and  yet  their  songs  indicate  no  tunes  of  musi- 
cal merit.    If  there  is  any  thing  for  which  their  songs  attract 
notice  it  is  their  point  and  peculiar  epigrammatic  beauty.  But 
perhaps  Mr.  Clark  had  the  rare  good  fortune  to  fall  in  with  a 
class  of  musically  educated  boatmen.    What  however  surprises  us 
most  is  that  his  proteges  sang  songs  Sanscrit.    He  says  : 

«  When  I  had  travelling  in  my  boat,  Koylash  Chunder  Sen 
(Additional  Deputy  Inspector  of  Schools  in  Dacca)  I  got  the 
boatmen  to  repeat  the  words  to  him.  Koylash  Chunder  told  me 
that  the  words  were  Sanscrit,  that  the  boatmen  very  imperfectly 
understood  them  themselves,  and  gave  me  some  account  of  the 
legend  of  which  I  took  no  note*" 

It  is  very  difficult  to  maintain  one's  gravity  in  arguing  with  a 
person  who  can  be  so  credulous.  Cannot  our  critic  favor  us  with 
one  or  two  of  the  songs  which  so  charmed  him  ?  Bnt  a  few  words 
will  suffice.  He  cannot  deny  that  the  popular  songs  of  a  nation 
must  be  composed  in  the  language  spoken  by  the  people.  Can 
be  refer  to  a  period  when  Sanscrit  was  the  spoken  language  of  the 
uaasses  of  Bengal  and  of  East  Bengal  in  particular  ?  Where  did  tho 
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boatmen  learn  Sanscrit  songs  ?  We  know  of  very  few  pundits 
who  can  recite  extempore  Sanscrit  songs.  But  the  writer  betrays 
himself  when  he  says  that  "  the  boatmen  often  sing  very  nicely 
in  tune  though  their  voices  may  be  rough  and  their  style  uncul- 
tured, &c."  Ignorant  and  uneducated  people  may  mispronounce 
Sanscrit,  but  if  they  sing  in  Sanscrit  it  cannot  be  in  uncultured 
style  unless  the  songs  be  of  their  own  composing.  We  fear  Mr. 
Clark's  short  stay  in  East  Bengal  has  made  a  Batigal  of  him  and 
we  fear  that  his  deputy  treated  him  with  a  canard. 

We  now  come  to  the  discussion  of  our  critic's  remarks  on  our 
musical  notation ,  which  he  condemns  by  saying  "  that  the 
nationalist  Bengali  musical  notation  is  valueless  and  ought  to 
be  superseded  at  once  by  the  stave."  To  say  the  truth  we  do 
not  very  clearly  understand  the  gist  of  his  objection.  We  may, 
however,  tell  him  that  the  Indian  notation  as  far  as  it  goes  is 
all  that  we  require.  It  is  simple,  convenient,  and  sufficient  for  all 
practical  purposes.  What  the  Europeans  express  in  eleven  lines 
by  the  great  stave  of  eleven  we  do  the  same  in  three  lines  only, 
— the  great  stave  of  eleven  is  arbitrarily  divided  into  two 
halves  as  the  Europeans  use  both  the  hands.  We  beg  Mr. 
Clark  to  bear  in  mind  that  the  notation  he  condemns  is  based  on 
the  original  Sanscrit  notation,  of  which  he  will  find  a  full  ex- 
position by  Sir  William  Jones  in  the  Asiatic  Kesearches ; 
many  of  the  signs  and  symbols  of  that  notation  have  now  beco  me 
obsolete  or  have  been  entirely  lost.  What  we  have  done  is 
simply  this,  we  have  endeavoured  to  introduce  such  improvements 
in  the  system  as  are  necessary  to  adapt  it  to  modern  requirements. 
In  the  original  Sanscrit  notation  Hindu  Music  was  represented 
by  means  of  one  line  with  certain  signs  and  symbols  and 
the  initials  of  the  seven  notes;  we  now  use  three  lines  for 
three  octaves.  The  reason  of  this  innovation  is,  that  the 
three  octaves  being  the  three  natural  ones  are  best  re- 
presented by  three  lines,  though  one  line  would  do  and  might 
still  be  used  in  the  same  way  as  the  tonic-sol-fa  method  of 
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lie  Europeans.  It  will  be  remembered  that  the  Greeks  repre- 
sented three  octaves  by  three  different  letters.  Now  it  will  be 
seen  that  in  representing  the  three  octaves  the  Europeans 
not  only  require  the  stave  of  five  lines  but  also  use  many  ledger- 
lines  for  the  notes,  or  they  use  the  great  stave  of  eleven 
lines.  Now  we  put  it  to  Mr.  Clark  to  say  which  is  simpler— 
the  stave  of  three  or  the  stave  of  eleven,  and  which  would  occupy 
lesser  space  ? 

There  is  a  great  diversity  of  opinion  among  English  musicians 
regarding  the  stave,  in  use.  Nathan  in  his  History  of  Music  says  : 

"  In  the  eighteenth  century  a  staff  of  four  lines  was  in  general 
use,  which  may  be  met  with  at  this  period  in  some  of  the  old 
church  music/' 

Again  Curwen  says,-— 

"The  old  way  of  "noting"  or  writing  music  called  the  old 
notation,  uses  a  ladder  of  five  lines  and  four  spaces  which  is 
called  the  "staff."  On  this  certain  marks  are  placed  which 
represent  the  tones.  "  These  marks  are  placed  higher  or  lower 
on  the  lines  and  spaces  as  the  tones  are  higher  or  lower  in  pitch. 
The  difficulty  of  the  old  notation  to  the  singer,  arises  from  its 
not  shewing  plainly  and  promptly,  which  is  the  key-tone  Doh, 
which  the  third  of  the  scale  Me  which  is  the  fourth,.  Fah  &c. 
For  on  the  perception  of  key  relationship  the  power  of  the  singer 
depends.  When  once  the  tonic-sol-faist  has  heard  the  key- tone 
and  knows  that  a  certain  note  before  him  is  Ray  or  Soh  &c. 
he  can  sing  it  *  But  until  he  sees  the  key  relationship 

of  a  tone  he  is  at  a  loss.  No  information  as  to  its  absolute  pitch 
or  its  distance  in  pitch  from  the  last  tone  sing,  apart  from  key 
relationship,  can  supply  to  him  that  clear  and  accurate  precon- 
ception of  the  tone  to  be  struck  to  which  he  has  been 
accustomed/'  To  remove  this  difficulty  the  author  offers 
some  hints  the  repetition  of  which  in  this  place  is  deemed 
unnecessary.  When  the  staff  of  five  is  still  imperfect  even 
English   music   how   can   it  be   sufficient   for  Hindu 
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Music  which  is  rich  in  Ragas  and  which  abounds  in  March  - 
lianas,  Talas  &c?  And  yet  Mr.  Clarke  says  that  the  Bengali 
notation  ought  at  once  to  be  superseded  by  the  English  stave. 

Every  nation  that  has  a  music  of  its  own  has  also  its  own  sys- 
tem of  notation  for  writing  it.     Whether  that  system  be  "an  ad- 
vanced  one  or  not  it  cannot  be  correctly  expressed  in  the  notation 
of  another  nation,  however  improved  and  scientific  it  may  be.  And 
even  in  such  a  case  the  notation  will  have  to  be  studied  separately. 
Under  such  circumstances  we  do  not  understand  how  the  introduc- 
tion of  a  foreign  notation  can  save  us  the  trouble  of  learning  it. 
Anglicized  as  we  have  become  in  many  respects,  we  confess  we 
prefer  our  national  system  of  notation  for  our  national  music. 
The  English  system    of    notation,    it    needs   be  observed,  is 
imperfect    and  insufficient  for  the  purposes  of   Hindu  Music 
for  the    simple   reason   that  the  genius  of   Hindu  Music  is 
distinct  from  that  of  European  music.    We  cannot,  therefore,  sub- 
scribe to  Mr.  Clarke's  opinion  that  <c  if  it  was  essential  to  re- 
present quarter-tones,  some  modification  of  the  stave  would  be 
far  more  preferable  to  the  nationalist  notation, and  that  the  common 
European  stave  can  represent  fully  the  Bengali  melodies  and  ought 
to  be  generally  adopted."    When  it  is  admitted  that  some  modi- 
fication is  necessary  for  the  quarter-tones  alone  and  some  more 
for  the  Murchhanas  and  the  varieties  of  Tala  &<\,  we  cannot 
understand  with  what    consistency    we    are    asked    to  have 
recourse  to    a    foreign    and    hybrid  notation,    in  preference 
to  our  national  system.    Indeed,  we  fail  to  perceive  the  force  of 
the   ipsi    dixit  that  a  Bengali  who  knew   no  English  might 
play    a  melody   from  an  English  or  French   piece  of  music, 
when  it  is  not  denied   that  he  must   submit   to  the  difficult 
task  of  studying  the  English  stave  without  knowing  the  language, 
and   learn  the  modifying   signs  not  only  for  the  quarter-tones 
but  also  for  c&her  innumerable  varieties  of  Talas  &c,  referred  to 
above.  It  may  from  this  be  imagined  what  a  deal  of  trouble  he  must 
undergo  in  order  to  understand  a  single  Raga.    But  why  impose 
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upon  him  this  heavy  work  when  in  the  three  lined  Hindu  nota* 
tion— in  spite  of  the  signs  for  Srooties  &c,  which  however  are  very 
distinctly  marked  upon  the  Swaragrama — he  has  only  to  mark  the 
different  swaras  in  their  initial  order  in  the  three  saptakas  placed 
separately  each  in  its  proper  place,  and  the  whole  thing  is  at  the 
perfect  command  of  the  learner  ?  Only  three  lines  mark  the  three 
sorts  of  natural  sounds,  namely  the  chest,  the  throat,and  the  head 
sounds.    Is  not  this  simple  and  clear  ?    To  give  a  clearer  idea  of 
this  we  give  below  a  diagram  of  our  Swaragrama  of  the  Saptakas 
which  is  so  natural  and  at  the  same  time  sufficient  for  all  practical 
purposes. 


(St 


Now  mark  the  contrast  in  the  English  notation,  Here  is  a 
diagram  of  eleven  lines. 


Let  us  examine,  as  far  as  practicable,  both  the  English  and 
the  Indian  systems  of  notation  from  the  diagrams  given  below 
in  order  to  judge  of  their  comparative  merits  and  of  the  facilities 
for  comprehension  which  they  respectively  afford.  We  will  take 
the  English  notation  first,  and,  foreigners  as  we  are,  we  cannot 
help  remarking  that  to  our  understanding  it  is  complicated.  In 
order  to  express  an  octave  it  is  required  in  the  European  notation 
to  have  seven  or  eight  lines  or  steps  indicative  of  the  position  of 
notes  that  constitute  an  octave. 


— — e- 
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c 
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Thus  upon  the  lowest  of  these  lines  or  steps,  the  lowest  note 
c  must  have  been  placed ;  upon  the  line  above  it,  the  next  note 
d ;  upon  the  third  line,  the  note  e,  and  so  on.  In  this 
case,  which  however  is  the  most  natural,  so  many  lines  are 
necessary  that  it  is  next  to  impossible  to  perceive  at  a  glance 
the  position  of  the  notes  upon  them  and  such  will  exactly  be  the 
case  if  our  Saptakas  be  required  to  be  expressed  according  to  this 
system.  To  remove  this  inconvenience  the  number  of  lines  is 
limited  to  five  and  why  ?  Firstly,  because  an  odd  number  of  lines, 
as  Dr.  Marx  says,  has  the  advantage  of  an  equidistant  middle 
line,  which  divides  the  staff  into  two  equal  parts  and  thereby 
facilitates  its  reading.  Secondly,  because  a  less  number  than 
five,  say  three  lines  together,  with  their  spaces  do  not  afford  even 
a  sufficient  number  of  spaces  for  a  single  octave,  while  a  greater 
number  than  five,  say  seven,  will  be  unnecessary.  In  order  to 
obtain  a  sufficient  number  of  degrees,  the  spaces  between  the  lines 
above  and  below  them  are  also  employed  as  places  for  notes. 
These  five  lines  together  are  called  a  staff,  which  is  now  in  use  among 
the  Europeans.  These  five  lines  together  with  the  spaces  between 
below  and  above  them  separate  places  for  eleven  different  notes 
as  will  be  seen  in  the  next  diagram  drawn  below  : 


1.   21.   3.  4. 

5.  6.  7. 

8.   9.  10. 
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Here  the  note  representing  the  lowest  sound  has  the  lowest 
place  below  the  first  line  while  that  representing  the  highest 
sound  is  placed  above  the  last  or  fifth  line.  But  the  insufficiency 
of  this  system  for  the  purposes  of  Hindu  Music  is  at  once 
apparent.  As  the  ledger  lines  usually  drawn  are  no  more  than 
the  long  ones  then  five-lines  staff  is  altogether  insufficient  even 
for  English  music.  The  ledger  lines,  however,  are  thus  used 
for  the  purpose  of  representing  the  notes  above  the  11th  m 
shewn  here  : 
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11.  12.  13.  14.  15. 


Recourse  is  had  to  the  same  expedient  when  the  lower  sounds 
are  required  to  be  noted.   Thus  there  will  be  no  end  of  such  lines, 
and  how  complicated  and  cumbrous  it  would  look  when  our  Saptakas 
are  noted  with  the  S rooties  and  the  different  varieties  of  Talas. 
For  besides  the  swaras,  for  which  an  almost  infinite  number  of 
ledger  lines  will  have  to  be  drawn,  there  must  also  be  used 
numberless  different  signs  to  represent  the  Srooties  &c.  along 
with  the  signs  for  the  different  clefs.    Yet  we  have  not  done,  we 
must  know  what  sound  is  really  represented  by  a  note  standing 
upon  a  certain  line  or  space,    for  these  various  purposes  they 
remove  the  notes  as  it  is  impossible  for  them  from  the  nature  of  the 
staff  to  have  a  fixed  position.     For  instance,  if  it  had  been  deter- 
mined  that  the  first  line  of  the  staff  in  the  last  example  quoted  above 
should  be  the  place  for  one  lined  c,  then  we  should  at  once  know 
that  the  note  on  the  first  space  must  be  d,  on  the  second  line  e  and 
that  below  the  first  line  be  small  b  ;  for  the  notes  follow  each  other 
in  the  same  order  as  the  sounds  themselves.  But  it  is  obvious  that 
if  one  more  note  than  one  lined  e  were  to  be  placed  on  the  first 
line,  all  the  other  notes  would   change  their  places.     If,  for 
instance,  e  instead  of  c  were  to  occupy  the  first  line,  then  the 
notes  d  and  j:  would  stand  below  and  above  it,  and  g  would  have 
its  place  on  the  second  line.  This  is  indeed  a  complicated  and  con- 
founding method.  The  situation  of  a  note  must  be  definitely  fixed 
if  the  object  be  to  determine  the  respective  places  of  the  rest. 
The.  English  musicians  use  for  this  purpose  certain  signs  called 
clefs,  which  have   been  introduced  to  point  out  a  certain  line 
as  the  fixed  place  of  a  certain  note.    Of  such  clefs  there  are 
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at  present  in  use  three  and  there  may  be  more  in  future. 
These  three  are  first  G  or  treble  clef,  some  times  called  the 
violin  clef,  the  C  clef,  and  the  F  or  bass  clef.  The  form  of 
G  or  treble  clef  is  as  shewn  below  : 


or 


If  we  required  to  note  in  this  clef  the  small  f,  we  should  have  to 
place  it  upon  a  third  ledger  line  below  the  staff,  the  three-lined  a 
would  have  its  situation  over  the  fourth  ledger  line  above  the  staff 
and  so  on.  Here  the  English  musicians  use  g  as  the  first  note,  which 
would  be  impossible  in  our  S  waragrama.  Tor  G  corresponds  to  our 

and  *t  cannot  form  the  base  or  the  first  note  of  the  ^xS^tff? 
^\5^  according  to  the  Sanskrit  authorities  is  always  to  be  taken  as 
the  first.  Further,  we  do  not  understand  why  they  have  used  here 
G  instead  of  C,  which  is  the  recognized  fundamental  note,  and  this 
C  they  use  on  the  ledger  line.  Again,  the  first  note  must,  as  a  matter 
of  course,  occupy  the  fiest  line,  but  the  g,  although  taken  here  as 
the  first  note,  must  stand  on  the  second  line.  Altogether  this  is 
a  complex  method  for  us  to  understand,  however  plain  it  may 
appear  to  Europeans.  Moreover  in  the  first  diagram  drawn  above 
it  is  shewn  that  e  takes  the  first  line,  and  therefore  e  naturally 
forms  the  clef.  But  in  reality  it  does  not  do  so.  Formerly  in 
France  they  used  G  as  the  first  note  and  upon  the  first  line ;  but 
we  do  not  know  Avhy  they  have  changed  its  position.  The  C  clef 
shows,  that  the  line  which  it  occupies  is  the  fixed  place  of  one- 
lined  c.    It  occurs  in  this  form  : 


or- 


or 


And  this  again  is  employed  in  three  different  ways,  as  canto,  alto, 
and  tenor  clefs.  The  canto  clef  places  one-lined  c  upon  the  first 
line.    Here  is  a  table  of  its  notation. 
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This  table  may  be  extended  bymeans  of  ledger  lines  below  or  above 
the  staff,  according  to  the  preceding  directions.  The  alto  clef  places 
the  one  lined  c  upon  the  third  line,  and  the  tenor  clef  places  the 
one  lined  c  upon  the  fourth  line.  But  in  the  former  case  the 
F  will  be  on  the  first  line,  which  corresponds  to  our  and 
in  the  latter  case  e  will  be  on  the  first  line,  which  corresponds  to, 
TftfTU  ,  therefore  the  two  are  inapplicable  to  our  "^\55f.  Of  the 
annexed  two  diagrams  the  first  represents  the  sounds  of  the  notes 
of  alto  clef  and  the  second  represents  the  notes  of  the  tenor  clef. 


nffl 
nm 


E 


f 
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These  are  the  three  ways  in  which  the  C  clef  is  now  employed. 
The  ancients  used  it  in  the  second  also,  and  we  cannot  account 
for  the  modern  alteration,  neither  do  we  understand  which  of  the 
thre.e  clefs  is  now  used.  It  may  be  asked  why  the  first  canto 
clef  is  inapplicable  to  Hindu  Music,  since  the  one-lined  c  may 
stand  for  ;  the  answer  is  that  the  one  lined  c  corresponds  to 
not  in  the  or  the  lowest  Saptaka,  but  in  the  or 

Saptaka.  In  Hindu  music,  whether  vocal  or  instrumental,  we 
commence  our  grama  from  the  lowest  or  the  ^TfBl  But 
the  discant  or  canto  is  the  highest  of  the  four  principal  voices. 
Here  we  may  observe  in  passing  that  in  noting  our  three  octaves, 
which  are  natural,  when  divided  and  sub-divided  as  in  the  Euro- 
pean music,  an  endless  number  of  ledger  lines  must  be  used.  And 
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Will  the  innovation  be  an  improvement  upon  our  system  ?  Sup- 
posing it  were,  it  would  change  the  character  of  Hindu  Music, 
which  does  not  admit  of  any  minute  divisions  and  sub-divisions. 

We  now  come  to  the  third  clef,  F  or  Bass  clef  which  is 
represented  in  the  form  here  shown  and  indicates  that  the  line 
which  it  encircles  is  a  seat  of  small  f. 


In  modern  music  it  always  occupies  three-fourth  line  and  the 
remaining  lines  and  spaces  are  named  thus  ; 

Contra  Great. 


;  <a  9  i  ii 
— • — **—  i  i 


f  A  B    OliffAB  c  i  e  f  S'ai  clj 

"When  it  is  required  to  extend  its  range,  it  is  found  insufficient, 
and  innumerable  additional  ledger  lines  have  to  be  drawn.  Thus 
contra  G  being  situated  below  the  third  ledger  line  they  re- 
quire an  additional  ledger  line  for  the  notation  of  contra  F ; 
above  the  staff,  a  third  ledger  line  must  be  drawn  for  one-lined 
g,  a  fourth  for  b  and  so  on.  In  old  English  music,  however,  we 
occasionally  meet  with  Bass  clef  upon  the  third  line,  and  also 
upon  the  fifth.  Thus  there  has  been  a  change  already,  and  we 
know  not  how  many  more  might  take  place  in  future.  These 
are  the  clefs — but  what  is  the  use  of  so  many  clefs  ?  Will  not  the 
numerous  gradations  of  clefs  in  use  prove  perplexing  and  mislead- 
ing ?  Will  not  one  be  sufficient  as  Weber  says,  "  indeed  we  might 
employ  only  a  single  line."  To  this  perhaps  it  might  be  urged 
that  the  use  of  one  clef  would  necessitate  the  multiplication  of 
ledger  lines  both  below  and  above  the  staff,  as  in  the  Bass  clef; 
for  example,  two  ledger  lines  are  required  for  one-lined  e ;  five 
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ledger  lines  for  two  lined  c  and  perhaps  not  less  than  nine  ledger 
lines  for  three  lined  c,  all  which  is  avoided  by  the  use  of  the 
clefs.  Admitting  the  explanation  to  be  reasonable,  why  have 
the  Europeans  then  in  modern  music  discarded  not  only  the  Gr  clef 
upon  the  first  line,  but  also  the  C  clef  upon  the  second  line,  and  I 
clef  upon  the  third  and  fifth  lines— and  according  to  many  the 
reduction  is  just.  Really  all  this  is  a  puzzle  to  us— is  this  the 
system  which  is  to  solve  our  difficulties  ? 

All  these  divisions  and  sub-divisions  together  with  so  many 
clefs  and  varieties  of  lined  notes  have  been  derived  from 
the  great  stave  of  eleven,  and,  notwithstanding  all  these  in- 
novations and  modifications,  they  cannot,  as  Dr.  Weber  re- 
marks, represent  more  than  three  octaves  originally  noted  down  in 
the  simplest  forms  of  the  stave  of  eleven  lines.  Again,  the  English 
musicians,  divide  this  stave  into  two  equal  parts, the  reason  of  which 
is  inexplicable  to  us.  Perhaps  it  is  done  in  order  that  the  per- 
former on  a  pianoforte  might  use  both  the  hands  or  it  may  be 
for  male  and  female  voices  being  used  in  harmony.  But  all 
that  we  say  is  mere  guess — the  correct  explanation  may  be 
best  furnished  by  Europeans.  But  whatever  the  reason 
no  such  division  is  admissible  in  Hindu  Music  in  which 
the  melody  requires  that  the  series  of  tones  should  come  in 
succession;  nor  have  we  any  instrument  like  the  pianoforte 
which  to  be  tuned  requires  two  hands  for  two  kinds  of  tones 
at  one  and  the  same  time.  From  the  above  explanations  it  will 
be  evident  how  complicated  Hindu  Music  will  become  if 
noted  after  the  European  fashion,  while  the  contrast  will  be 
remarkably  favorable  to  our  national  system  of  notation. 

We  will  now  enter  upon  the  examination  of  the  Hindu  system 
of  notation.  In  the  English  notation  of  which  we  have  furnished 
but  a  rough  sketch,  the  lines  used  are  in  proportion  to  the 
number  of  tones  in  an  octave,  which  are  eight ;  sometimes  so 
many  as  eleven  or  twelve  lines  are  used,  perhaps  with  the  view  of 
making  them  correspond  to  the  number  of  strings  in  a  harp  or 
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for  other  reasons  which  are  unknown  to  us.  In  the  Hindu 
system  of  notation  we  generally  use  three  lines  for  the  three 
saptakas  in  common  use  amongst  us.  7(1  M  Tf  "Sf  *t  $f  fa,  corres« 
ponding  to  C  D  E  F  G  A  B,  are  the  seven  notes  which  together 
constitute  a  saptaka.  There  may  be  mor,e  than  three  saptakas 
in  Hindu  Music ;  but  they  are  not  in  general  use.  The  three 
lines  on  which  the  saptakas  are  placed  indicate  by  their  posi« 
tion  three  kinds  of  sounds,  viz.,  fe?rHl,  ^[Ttal  and  \sf  ?1.  We  do  not 
require  different  clefs,  nor  changes  in  the  situation  of  our 
notes  for  different  purposes,  as  we  always  make  the  base 

or  the  first  note  of  the  saptakas  :  or  c  in  European  music  has 

its  position  fixed  and  permanently  settled. 

This  peculiarity  enables  us  to  avoid  the  introduction  of 
different  clefs,  the  use  of  numberless  ledger  lines,  and  the  change 
of  situation  of  the  notes.  We  have  three  saptakas  in  common 
use,  for  which  only  three  lines  and  nothing  more  are  required. 


?rt  Mt  *r  -sr    «r  "R* 

*rt    ^  "sr  «t  «r  vc 

In  the  foregoing  diagram  shewing  the  notation  of  Hindu 
Music,  the  lowest  or  the  first  liue  has  the  lowest  saptaka,  and 
the  third  or  the  uppermost  line  has  the  highest  saptaka.  If  it 
were  necessary  to  use  more  saptakas  we  could  use  dots  under 
each  note  to  mark  their  position,  either  below  the  first  or  above 
the  uppermost  line.  Thus,  if  we  place  one  dot  under  Tfl  on  the 
uppermost  line,  it  will  show  that  it  has  a  place  in  one  saptaka 
above  that  line  ;  and  if  we  put  a  dot  under  *Ji  on  the  lowest  line 
it  will  shew  that  it  has  a  place  in  a  saptaka  next  below  that  line. 
Similarly  two  or  more  dots  will  represent  as  many  saptakas 
besides  the  natural  ones  either  above  the  uppermost  or  below  the 
lowest  or  first  line. 

This  is  all  that  we  require  for  the  purpose  of  forming  the  basis 
of  our  notation,  and  from  all  that  has  been  said  the  reader  will 
form  an  idea  of  the  simplicity  of  our  notation  as  contrasted  with 
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that  of  the  Europeans.    To  guard  against  misapprehension  we 
must  say  that  our  object  is  not  to  establish  the  superiority  of  the 
Hindu  system  over  the  European,  but  merely  to  show  that  our 
system  as  it  is,  is  quite  sufficient  for  all  practical  purposes,  and 
that  the  introduction  of  the  European  system  will  not  be  an 
improvement.    We  will  here  add  that  if  we  have  recourse  to  the 
division  of  scale  by  means  of  clefs  one  line  for  each  saptaka  will 
be  sufficient.    From  what  has  been  said  of  the  notations  of 
different  nations  it  will  be  remarked  that  each  nation,  for  the 
complete  representation  of  the  differences  of  their  music,  must  use 
different  signs.    If  the  Europeans  use  lesser  number  of  signs  than 
what  we  require^  is  simply  because  they  have  to  do  with  harmony, 
while  we,  for  the  sake  of  melody,  must  use  a  variety  of  signs  to 
represent  Srooties,  Murchhanas,  Talas  &c.    So  our  notation,  as  we 
have  shewn,  is  adapted  to  our  requirements,  and  is  both  simpler  and 
easier  of  comprehension,  than  the  English ;  while  it  dispenses  with 
the  necessity  of  adopting  the  stave.  We  cannot,  however,  give  our 
assent  to  the  view  of  Mr.Clarke's  so-called  progressive  party,  that 
"  by  adopting,  if  possible,  the  European  stave  for  the  representation 
of  Bengali  melodies,  the  Bengali  musicians  of  course  would  save 
themselves  the  labor  of  learning  one  notation  more,"  that  "  a 
Bengali  who  knew  no  English  might  play  a  melody  from  an 
English  or  French  piece  of  music."    For  this  dissent  we  have 
the°best  of  reasons .    In  the  European  notation  we  cannot  use  all 
the  signs  necessary  for  the  full  representation  of  our  music  with- 
out making  it  indistinct  and  cumbrous.    Some  of  the  signs  we 
refer  to  are  Bihhep  and  Profohep,  which  are  in  frequent  use  in 
vocal  music ;  the  varieties  of  Krinthams,  such  as  Murchhanna- 
krinthana,  Spursha-hrinthan,  Gamaha-krinthana,  Ash-krinthana 
$c.,the  varieties  of  Chares  or  car*  Wt*  which  are  of  very  frequent 
use'in  our  Vina-Sitara,  and  the  sign  known  by  the  name  of  ^\ 
in  the  Mahomedan  instruments;  the  Rabob,  the  Sarode  &c,  in 
several  strings  used  in  various  ways  which  greatly  contribute 
to  the  grace  and  ornamentation  of  our  music ;  the  Spursha, 


/ 
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the  variety  of  Ash,  such  as  Gomaka-ash,  Munhhanna-ask 
These  and  several  others  are  not  repressnted  in  the  notation? 
of  the  so-called  progressive  party,  and  their  not  representing 
them  does  not  make  the  representation  the  less  necessary,  if 
for  nothing  else  at  least  for  the  preservation  of  the  integrity 
of  our  system  music.    They  may  ignore  them,  but  we  are 
prepared  practically  to  prove  their  existence  whenever  we  may 
be  called  upon  to  do  so.    Again,  that  which  we  hold  to  be 
the  very  foundation-stone  of  Hindu  Music,  we  mean  the  Srooties, 
or  the  quarter-tones  of  the  Europeans,  in  which  Mr.  Clarke 
has  pledged  his  disbelief,  and  in  expressing  which  we  take  a 
special  pride,  find  no  place  in  the  system  of  the  misnamed 
progressive  party,  who  are  victims  of  self-practised  delusions. 
All  these  signs  when  mentioned  in  the  Sanskrit  works  on  music 
must  be  expressed  either  vocally  or  by  means  of  instruments,  and 
if  we  fail  it  is  plain  we  are  ignorant  of  the  method.    The  adopted 
notation  of  the  progressive  party,  even  in  its  improved  state,  is  still 
as  incomplete  as  it  can  possibly  be.    The  numerical  signs  intro- 
duced in  it  require  to  be  explained  for  the  comprehension  of 
different  nations,  and  so  will  the  several  new  signs  created  expres- 
sive of  the  peculiarities  of  our  music,  which  is  distinct  from 
the  music  of  other  nations,  and  that  in  the  languages  of  those 
nations.  Will  it  be  possible  for  an  Englishman  or  Frenchman  who 
knows  no  Bengali  to  play  a  melody  from  a  piece  of  Bengali  music 
as  represented  by  this  notation  ?    The  signs,  moreover,  have  been 
differently  used  for  the  purpose  of  representing  our  music,  and 
how  will  the  Englishman  or  the  Frenchman  make  them  out  with- 
out special  instruction  ?   For  instance,  they  use  the  sign  of  Syom 
for  the  English  pause,  while  this  Shorn  is  the  very  starting  point 
in  Hindu  Music,  and  is  as  difficult  of  comprehension  to  the 
Europaen  as  the  Raga.    We  could  point  out  other  anomalies* 
but  what  we  have  already  done  will  suffice. 

Above  all  the  notation  in  question  has  been  formed  on  the  treble 
clef,  but  not  only  one  such  clef  but  all  the  clefs  divided  as  they 
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are,  are  quite  insufficient  for  the  representation  of  the  Alap  of  a 
Kaga.  The  Alapa  consists  of  four  divisions, — "sit^Tt,  ^I^<l1,  ^tH" 
and  ^rtn^t^  and  these  four  divisions  together  constitute  what  is 
called  a  Tan  (^R),  without  which  theRaga  is  incomplete.*  It  is 
thus  evident  that  Mr.  Clarke's  assertion  "  that  if  it  was  essen- 
tial  to  represent  quarter-tones,  some  modification  of  the  staff 
would  be  far  more  preferable  to  the  nationalist's  notation  &c./7 
is  barely  an  assertion,  and  does  not  admit  of  proof. 

We  think  we  have  adduced  sufficient  evidence  in  this  part 
of  our  discussion  to  justify  us  in  pronouncing  Mr.  Clarke's 
theory  about  the  adaptation  of  the  English  system  of  nota- 
tion to  the  music  of  all  nations  as  wholly  arbitrary.  Every 
civilized  nation  that  has  a  music  of  its  own  has  also  a  system 
of  notation  adapted  to  the  peculiarities  of  that  music.  If  we 
attempt  to  replace  it  by  the  European  system  of  notation  we  will 
be  under  the  necessity  of  expressing  those  peculiarities  by  means 
ofuew  signs.  Take  the  Chinese  music  as  an  illustration.  The 
Chinese  have  a  notation  of  their  own  with  distinguishing  peculi- 
arities. They  have  adopted  nine  different  characters,  which  are 
ennumerated  in  French  by  DeGuignes  as  ho,  se,  y,  chang,  tche, 
kung,  fan,  licon,  and  an.f  There  they  write  in  a  line  down- 
wards. They  note  down  each  with  a  character  of  their  own, 
and  DeGuignes  says  it  is  impossible  to  set  them  down  correctly 
in  the  European  system  of  notation.  Take  again  Japan.  As 
far  back  as  the  year  1611  the  musical  lines  of  the  Japanese 
were  pricked.  J  Captain  Turner  was  informed  that  the  Buddhist 
priests  in  Thibet  had  their  music  written  in  characters  which 
they  studied.  Nor  are  the  Egyptians  and  Hebrews  without  a 
contrivance  of  their   own.§    Java   and   other    islands  of  the 

*  An  account  of  these  divisions  will  be  found  iu  Sir  William  Jones'  Works 
on  Hindu  Music,  also  in  Sangit  Rutnavali  in  Sanscrit. 

f  They  have  also  been  translated  into  English  by  the  Rev.  E.  W,  Style. 
±  Howard  Malcolm's  Travels  in  South  Eastern  Asia. 

§  Historical,  Technical  and  Literary  Description  of  Oriental  Music  and  Musical 
Instruments  by  Villoteau, 
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Indian  sea  possess  some  kinds  of  notation  quite  sufficient  for  the 
musical  requirements  of  the  different  nationalities.*  The  Burmese 
and  the  Siamese  appear  to  have  made  as  great  a  proficiency  in 
music  as  any  other  Asiatic  nation.  They  are  naturally  very  fond 
of  it,  and  the  style  of  their  music  is  for  the  most  part  extremely 
lively,  and  may  not  sound  unpleasant  to  the  European  ear.  Their 
pieces  of  music  are  very  numerous.  They  exhibit  as  many  as 
hundred  and  fifty  tunes  written  in  their  own  character  ,f  In 
Ceylon  too,  music  appears  to  be  cultivated  with  great  ardour. 
There  are  pieces  of  music  to  be  seen  in  regular  notes  written 
in  the  Pali  language.  The  Turks  are  not  without  a  system  or 
rules.  Their  music  has  not  only  all  the  tunes  and  sounds  cor- 
responding to  ours,  but,  possessing  quarter-tones,  it  is  very 
rich  in  materials,  and  consequently  highly  melodious  and  diffi- 
cult of  reduction  to  a  regular  scale  even  in  their  national 
system  of  notation.  The  Turkish  people  play  in  unison  or  in  oc- 
taves, which  practice  though  hostile  to  harmony  in  the  musical 
sense  of  the  word,  is  productive  of  a  grand  musical  effect,  and 
is  very  imposing. J  The  Arabs  divide  their  music  into  two  parts 
— the  telif  (composition)  or  music  considered  in  its  relation  to 
melody,  and  the  ikaa  (cadence  of  sounds)  or  the  measured  cessa- 
tion of  melody  regarding  instrumental  music  only.  They  have 
four  principal  modes  from  which  are  derived  eight  others,  and 
they  have  also  six  composite  modes  formed  by  union  of  these. 
Their  manner  of  noting  music  is  by  forming  an  oblong  rectangle 
divided  by  seven  lines  perpendicular  to  its  sides,  representing  to- 
gether with  the  two  extreme  lines  eight  intervals.  Each  of  these 
lines  is  of  a  different  color,  which  must  be  remembered  as  well  the 
name  as  the  interval.  They  use  in  their  music  smaller  intervals 
than  our  semi-tones.  The  notes  of  their  scale  (  which  are  desig- 
nated by  the  numbers  from  one  to  seven — yek,  du,  si,  tschar, 


*  Opus  cit. 

|  Howard  Malcolm. 

%  See  The  Harrnonicon,  Vol.  II, 
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peni,  sehesch,  heft,  or,  as  in  European  music,  by  the  first  seven 
letters  of  the  Alphabet,  which  are  iu  the  Arabic,  alif,  be,  gim,  dal, 
ha,  wain,  zain,)  are  subdivided  into  seveuteen  one  third  tones,  and 
in  rendering  this  scale  in  the  European  system  of  notation  new 
signs  will  have  to  be  invented  for  the  quarter- tones.  But 
from  the  sixth  to  the  minor  seventh  a — b  flat,  will  be  semi-tones^ 
while  in  their  scale  only  one-third  tone  &c.  Thus,  it  is  impossible 
to  represent  Arabic  music  in  the  European  system  of  notation,, 
notwithstanding  the  invention  of  new  signs  for  quarter- tones.* 

The  Persian  music  very  much  resembles  ours.    It  has  also  its 
own  notation,  the  reduction  of  which  to  the  European  scale 
is  as  difficult  and  impracticable  as  that  of  ours.    Now  we  leave  it 
to  Mr.  Clarke   to  determine  the  result  of  representing  the 
music  of  different  nations  on  the  face  of  the  earth  by  one  common 
notation  i.  e.  the  European  with  newly  invented  signs  according 
to  the  requirements  of  each.    We  fear  we  must  defer  the  prospect 
of  an  universal  language  of  Music  till  the  milleneum  arrives.  If 
an  attempt  be  made  to  adapt  the  English  notation  to  the  music 
of  the  different  nations  it  will  be  necessary,  we  believe,  according 
to  Mr.  Clarke's  plan  to  make  sub-divisions  in  order  to  cover  the 
wants  and  peculiarities  of  each  nation,  but  then   the  result  will 
not  be  that  "  a  Bengali  who  knew  no  English  might  play  a 
melody  from  an  English  or  French  piece  of  music."    But  the 
difficulty  we  have  just  represented  is  not  all.  As  the  different  sys- 
tems of  music  of  different  nations  are  not  equally  progressive  (and 
some  are  not  at  all  progressive)  the  new  signs  we  have  referred  to 
will  have  to  be  modified,  altered  or  extended  according  to  the  stages 
of  progress  and  development  of  the  original  music.    We  will  ask 
Mr.  Clarke  to  bear  in  mind  how  much  alteration  has  European  music 
undergone  in  the  course  of  the  last  500  years,  and  how  much  more 
it  is  destined  to  undergo.    Had  the  European  system  been  an  im- 
mutable or  a  system,  what  necessitated  John  Curwen's  modifica- 
tions (which  by  the  bye  closely  resembles  the  ancient  Sanscrit 


*  A  Treatise  on  Arabic  Music,  translated  from  the  Arabic  by  Eli  Smith. 
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notation)  ?  and  what  guarantee  have  we  that  they  will  stop  here? 
TTlt  we  have  already  addueed  it  may  now  be  safely  assumed 
as  au established  fact  that  except  by  the  systems  of 
vented  by  them  the  musie  of  the  oriental  nations  cannot  he  repre 
lented  by  the  European  notation.    In  this  opinion  we  are  wel 
pportedhyAmbroswho  says  that  "respecting    the  nat.ona 
songs  which  have  hitherto  been  published,  it  must  he  observed  hat 
in  all  of  them  the  original  character  of  the  music  has  been  greatly 
altered  if  not  obliterated,  by  the  arrangement  of  melod.es  for 
L  pianoforte,  or  by  the  unwarranted  addition  of  accompani- 
sts of  some  kind.    In  many  instances  where  the   songs  are 
usually  performed  in  unison,  they  retain    when  harmonised 
bnt  faint    traces    of   their   former    characteristics.    Even  » 
instances  where  an  accompaniment  originally  exists,  its  peculiar! 
ties  are  often  so  entirely  disregarded  in  the  arrangement  that 
it  becomes    almost    another  composition."    And    as    to  the 
inapplicability  of  the  European  notation  what  has  been  said 
of  the  music  of  other  oriental  nations  is  equally  true  of  Hindu 
Music.    The  difficulty  of  adopting  the  foreign  notation  anses 
as  much  from  the  modifications  necessary  for  the  quater-tones 
as  for  various  other  causes  too  intricate  for  enumeration.  We 
will  cite  a  few  more  authorities  in  support  of  the  news  advocated 
byns     "  A  great  difference"  says  Willard,  «  prevads  between 
the  music  of  Europe  and  that  of  the  f^«^ 
to  time,  in  which  it  resembles  more  the  system  of  the  G  eeks 
and  other  ancient  nations  than  the  measures  pecuha,  to  the 
music  of  modern  Europe."    Again,  another  writer  says,  nor 
Tre  the  ancient  Hindu  airs  koown  to  the  Europeans  from  he 
impossibility  of  setting  them  according  to  our  sytem  of  no  abon. 
The  Hindus  have  quarter-tones,  a  fact  which  renders  it  still  more 
difficult  to  express  their  music  by  our    own  system  Mi. 
Whitten,in  his  lecture  on  the  music  of  the  ancients,  delivered 
at  theCabcutt^JShDr^ 
*  Oriental  Collections  by  W,  Ouseley  Esq. 
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question.  His  words  were  as  follows:  "Few  of  the  Hindu 
airs  are  known  to  Europeans,  and  it  has  been  found  impossible 
to  set  them  to  music  according  to  the  modern  system  of  no- 
tation, as  we  have  neither  staves  nor  musical  characters  whereby 
the  sounds  may  be  accurately  expressed."*  Another  writer, 
an  equally  independent  authority,  goes  on  to  say  that  "  consider- 
able difficulty  is  found  in  setting  to  music  the  Ragas  and 
Kaginees,  as  our  system  does  not  supply  notes  or  signs  sufficiently 
expressive  of  the  almost  imperceptible  elevations  and  depressions 
of  the  voice  in  these  melodies ;  of  which  the  time  is  broken 
and  irregular,  the  modulations  frequent  and  very  wild."f. 

It  is  thus  generally  admitted  that  Hindu  Music,  frornits  nature, 
does  not  admit  of  being  represented  by  the  European  'system  of 
notation.  Mr.  Clarke  may,  therefore,  will  regale  in  the  enjoyment 
of  his  pleasing  visions  supported  by  the  distinguished  authority 
of  his  progressive  friends,  and  will  we  hope  have  the  goodness  to 
practically  illustrate  his  theory  with  their  invaluable  aid  as  to 
how  the  Hindu  system  of  notation  may  be  superseded  by  the 
European. 

We  will  conclude  with  a  few  words,  pointing  out  certain 
errors  into  which  Mr.  Clarke  has,  perhaps  unwittingly  fallen  in 
respect  to  cert  mi  musical  facts  and  personal  questions.  In  dis- 
cussing the  question  of  notation  he  incidentally  mentions  that  the 
notation  in  use  is  not  the  Bengali  notation  but  an  invention  of 
four  years  ago  taken  up  by  «  a  small  but  rich  party  in  Calcutta.5' 
We  are  sorry  to  say  that  in  making  this  statement  our  critic  is 
entirely  mistaken,  or  has  allowed  himself  to  be  misled  by  the 
party  to  which  he  has  apparently  surrendered  his  critical  judgment. 
If  he  had  referred  to  the  published  works  of  his  countrymen,  he 
would  have  discovered  his  mistake.    Amongst  others  we  would 

Orchestra,  March  14th  1868. 

5  t' Oriental  Collections  by  Sir  VT.  Onseley.    Mr.  Clarke  himself  has  given 'an 

^r^fiT^?^^6  diffic^  of  representing  Hindu  MusT/by  the 

toTnd  th5°M?°?ii ?*e ,three  UneS  ?PSended  t0  his  «tfclo,  and  we  are7  glad 
$o  unci  that  Mr.  Aldis  takes  our  view  of  the  case. 
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take  the  liberty  to  recommend  for  his  perusal  Sir  W.  Jone's 
works  on  Hindu  Music.  The  notation  in  use  is  not  one  of  four 
years  invention,  but  of  an  age  anterior  to  the  commencement  of 
authentic  history.  In  proof  of  its  antiquity  we  annex  a  facsimile 
of  a  printed  form  of  notation,  written  in  the  oldest  Sanskrit 
character,  of  3t?t° 


(   43  ) 


We  will  not  enter  into  the  personal  question,  but 
we  may  state  rfor  Mr.  Clarke's  information  that  the  party 
which  shares  our  opinions  in  musical  matters  is  nearly  as 
numerous  as  to  comprehend  musicians  of  all  degrees  of 
taste  and  proficiency — of  course  the  progressive  party  only 
excepted.  In  the  appendix  will  be  found  a  paper  con- 
taining autographs  of  all  the  eminent  Hindu  and  Maho- 
medan  musicians  of  the  day,  who  "endorse  our  view  of 
the  question  under  discussion.  We  do  not  pretend  to  any 
knowledge  of  English  music — the  little  that  we  know  does  not, 
perhaps,  extend  to  much  beyond  a  knowledge  of  the 'notes  on  a 
harmonium  and  the  explanation  of  the  notation.  But  we  have 
taken  the  pains  to  studv  the  particular  branch  of  music  in  which 
we  take  pride  and  pleasure,  and  on  which  we  have  presumed  to 
write. 

Finally,  we  venture  to  express  a  hope  that  Mr.  Clarke  will  do 
m  the  justice  to  believe  that  in  all  that  we  have  said  in  the 
course  of  this  controversy  we  have  not  been  actuated  by  any 
unfriendly  feeling,  or  hostile  spirit.  What  grieves  us  most 
is  that  a  gentleman  of  Mr.  Clarke's  erudition,  scientific  attain* 
ments,  natural  abilities,  and  high  character,  should  have  im- 
ported in  this  discussion  the  party  spirit  of  those,  who  are 
themselves  unable  to  understand  or  explain  what  they  write 
about,  and  who  have  made  him  an  exponent  of  their  crude  views 
and  egregious  misconceptions.  If  this  paper  satisfies  Mr.  Clarke 
that  in  advocating  the  national  system  we  are  simply  following 
reason,  truth,  and  history,  we  will  consider  ourselves  amply 
irepaid. 
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NOTES  ON  THE  LOST  RIVER  OF  THE 
INDIAN  DESERT. 
HE  large  blank  space  marked  "  Great  Desert,"  in  the  north- 
west of  the  Map  of  India,  is  probably  familiar  to  most 
people  Some,  however,  may  not  be  aware  that  a  considerable 
portion  of  this  tract  was  once  cultivated  and  prosperous,  studded 
with  towns  and  villages,  and  inhabited  by  powerful  tribes. 

No  doubt  a  great  part  of  the  desert  has  undergone  little 
change  since  pre-historic  times.  Its  ancient  name  of  Marus- 
thalf  (region  of  death)  proves  this.  But  with  regard  to  the 
lands  of  Nair  and  Kadal— the  Ramala  of  the  Arab  geographers— 
the  truth  of  the  legends,  which  assert  their  ancient  fertility,  is 
attested  by  the  ruins  which  everywhere  overspread  what  is  now  an 

arid,  sandy,  waste. 

In  confirmation  of  the  local  traditions,  which  ascribe  the  deso- 
lation of  this  once  flourishing  country  to  the  drying  up  of  the 
stream  by  which  it  was  fertilized,  the  dry  bed  of  a  Large  river 
may  still  be  traced  from  near  the  Himalaya,  through  Bhat- 
tiana,  Bikamr  and  Bhawalpur,  into  Sindh  ;  and  thence  onwards 
to  the  Rann  of  Kach  (Runn  of  Cutch). 

This  old  channel,  which  is  more  than  six  hundred  miles  in 
length,  is  known  in  different  parts  of  its  course  as  Naiwal,  Sotra, 
Hakra,  Wahind,  Dahan,  &c.  The  names  Sotra,  Hakra,  and 
Wahind  are  those  most  generally  used,  the  others  being  more 
local. 

In  Kiepert's  Map  of  Ancient  India,*  the  Sotra  or  Hakra  is 
represented,  by  a  dotted  line,  as  a  continuation  of  the  Gaggar  ; 
and  as  joining  the  Indus  a  little  below  Uchh.  The  true  position  of 
the  channel  is,  however,  forty  miles  south  of  that  city  ;  and  it  is 
plainly  traceable  onwards  into  Sindh. 

Major-General  Cunningham,  R.E„  has,  in  his  Ancient  Geography 
of  India,  laid  down  the  course  of  the  Hakra  correctly  from 
longitude  74s°  to  longitude  70°  (Maps  V,  VI  and  IX)  as  Neudras, 

*  Iu  illustration  of  Prof.  Lassen's  Indian  Antiquities. 
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Fluvius,  Solra,  and  Chitrang.  But  instead  of  joining  the  Indus 
above  Bukhar,  as  represented  in  Map  IX,  the  river,  in  latitude  27°* 
55',  longitude  69°  56',  turned  southward  and  then  westward  to  about 
thirty  miles  south-east  of  Rhori.  At  this  point  its  bed  becomes 
continuous  with  the  old  channel  generally  known  as  Narra  or 
Nala,  which  is  to  be  traced  onwards  to  the  Rann  of  Kach.  To 
the  Narra,  I  shall  again  refer. 

Along  the  course  of  this  lost  river,  are  scattered  mounds  great 
and  small,  marking  the  sites  of  cities  and  towns  ;  many  of  which 
must  have  been  of  considerable  importance. 

Amongst  these  remains  are  found  huge  bricks  such  as  were  used 
by  the  old  Hindus,  but  have  not  been  made  in  India  for  centuries  ; 
with  these,  however,  are  others  of  a,  much  later  period.  Fresh 
water  shells,  exactly  similar  to  those  now  existing  in  the  Satlej 
and  Indus,  are  found  in  many  parts  of  the  tract  referred  to. 

So  unsettled  was  the  condition  of  this  part  of  India  at  the  time 
the  great  changes  referred  to  took  place,  and  so  complete  was  the 
desolation  produced  by  them,  that  of  such  a  series  of  events  as 
the  drying  up  of  a  large  river,  the  ruin  of  cities  and  towns, 
the  depopulation  of  provinces,  and  their  conversation  into  desert, 
little  more  than  a  few  legends  remain  amongst  the  scanty  popu- 
lation of  this  inhospitable  region. 

The  Sotra  or  Hakra  has  been  generally  supposed  to  be  the 
dried-up  bed  of  the  Gaggar,  which  rises  in  the  outer  Himalayan 
range  (now  called  Sewalik)  between  the  Satlej  and  the  Jamna. 

As,  however,  no  large  river  is  mentioned  in  the  Vedas,  or  other 
ancient  Hindu  writings,  between  the  Saraswati  and  the  Satlej, 
some  authorities  have  considered  this  channel  to  be  the  old  course 
of  the  former.  This  it  could  not  have  been,  as  that  sacred  stream 
is  said  to  have  lost  itself  in  the  sand  in  the  time  of  Manu  ;  while 
the  Hakra,  as  I  shall  presently  show,  was  flowing  in  the  thirteenth 
century.  Both  Gaggar  and  Saraswati  undoubtedly  joined  the 
Hakra,  but  they  did  so  merely  as  tributaries  ;  as  did  the  Chitrang, 
which  also  rises  in  the  so-called  Sewalik  range,  and  has  been 
identified  with  the  Drishadwati  of  the  Rig- Veda  and  Mahabharata. 

The  waters  of  all  these  streams  combined  could  never,  under  any 
imaginable  conditions,  have  maintained  a  permanent  river  of  such 
magnitude  as  the  Hakra,  for  a  distance  of  more  than  five  hundred 
miles  beyond  the  furthest  point  to  which  they  reach  at  the  time 
of  their  greatest  floods. 

It  should  be  borne  in  mind  that  this  long  course  was  through  a 
thirsty  and  nearly  rainless  region,  which,  below  the  junction  with 
the  Saraswati  and  Chitrang,  did  not  furnish  a  single  feeder. 

This  absence  of  branches  is  sufficient  to  dispose  of  a  theory 
which  has  been  put  forward,  that  the  Hakra  dried  up  owing  to 
a  diminished  rain-fall. 
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A  little  consideration,  however,  would  have  prevented  any. 
attempt  to  solve  the  mystery  in  this  way  ;  for  it  must  involve  the 
supposition  of  such  meteorologic  conditions  as  would  have 
rendered  the  nursery  of  the  Brahman  race  an  uninhabitable  swamp. 
The  neighbouring  large  rivers,  too,  must  in  such  case  have  been 
vast  in  proportion,  which,  as  their  channels  show,  they  were  not. 
Some  of  these  streams,  indeed,  mentioned  m  the  Vedas  as  being 
fordable,  are  so  with  difficulty  at  the  present  day. 

In  addition  to  this,  we  find  from  the  hymns  of  the  Rig. Veda 
that  instead  of  rain  being  in  excess,  relief  from  drought  was 
frequently  prayed  for,  even  in  the  tract  near  the  hills  where  the 
rain-fall  must  have  been  heaviest. 

The  god  whose  praises  were  most  frequently  sung  was  Indra, 
who  gave  "rain  to  the  sacrificer."* 

The  Gaatrar,  Saraswati,  and  their  tributaries  contain  but  little 
water  except  in  the  rainy  season.  Their  sources  being  m  the  outer 
and  lower  Himalayan  range,  they  are  fed  by  rain  only  and  not 
by  the  melting  snows  also,  as  are  all  the  large  rivers  of  Northern 
India.  The  collecting  ground  of  these  streams,  moreover,  is,  and 
always  must  have  been,  very  limited,  as  it  lies  between  the 

Satlei  and  Jamna  valleys. 

There  is  nothing  in  history  to  show  that  these  rivers  ever  con- 
tained much  more  water  than  they  do  now  Some  diminution  in 
their  volume  may  have  taken  place  during  the  lapse  of  ages  from 
changes  in  the  lower  Himalayan  range,  as  well  as  from  the  des- 
truction of  forests  and  increase  of  irrigation.  There  is,  no  doubt, 
also  a  tendency  to  the  obliteration  of  the  lower  portion  of  their 
course  :  partly  by  the  drift  of  sand  and  dust  from  the  desert,  and 
partly  by  the  deposit  of  the  silt,  brought  down  by  the  streams 
themselves,  owing  to  the  absence  of  the  great  river  by  which  it 
would  have  been  carried  off  to  the  sea.  All  these  .influences  how- 
ever, have,  as  we  find  from  history,  produced  but  little  effect  during 

a  very  long  period. 

Our  knowledge  of  the  condition  of  this  tract  of  country  previous 
to  the  time  of  Sultan  Firuz  Shah,  in  the  fourteenth  century, 
is  very  va*ue.  That  ruler  made  several  attempts  to  remedy  the 
desert  condition  of  the  lands  about  Sirsa  and  Hissar  by  bringing 
water  from  the  Satlej  and  Jamna  into  some  of  these  old  river-beds. 
Before  this,  according  to  the  Tarikh-i-Firuz  Shahi,  travellers 
passing  that  way  from  Irak  and  Khorasan  had  to  pay  as  much  as 
four  jitals  for  a  pitcher  of  this  necessary  of  life.  4> 

It  is  evident  from  this,  and  from  the  description  given  in  the 
Mulfuzat-i-Timuri  and  the  Zafar-nameh,  of  Timur's  march  from 
Ajodhan  (Pak  Pattan)  to  Dehli,  that  in  the  fourteenth  century 


*  Original  Sanskrit  Texts,  II,  361. 
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neither  the  Gaggar  nor  the  Chitrang  flowed  further  than  they  do  at 
present.  Indeed,  as  already  observed,  it  is  impossible,  from  the 
nature  and  area  of  their  collecting  ground,  that  the  course  of 
these  streams  can  ever  have  extended  to  any  considerable  distance 
beyond  its  present  limits. 

Since,  then,  these  rivers  could  not  have  furnished  it,  whence 
came  the  great  volume  of  water  which  once  made  its  way  down 
this  broad  channel  to  the  sea?  Between  the  Jamna  and  the 
Satlej,  there  is  no  opening  by  which  a  large  river  could  have 
entered  the  plains.  There  is  no  sign  of  the  former  having  carried 
off  the  waters  of  the  Hakra ;  but  in  the  case  of  the  latter,  there 
is  evidence  of  changes  quite  sufficient  to  explain  the  transformation 
of  a  once  fertile  region  into  a  desert. 

There  can  be  no  doubt  that  the  Satlej,  instead  of  turning 
nearly  due  west  from  Rupar  to  join  the  Biyas,  as  at  present, 
originally  flowed  in  a  much  more  southerly  direction  ;  and  that 
the  Sotra  or  Hakra  is  its  ancient  bed. 

One  of  the  hymns  of  the  Rig-Veda  (33rd  of  third  Mandala) 
has  been  considered  to  allude  to  a  junction  of  the  Satlej  and  Biyas 
at  a  very  remote  period.  The  Rishi  Viswamitra  is  represented 
as  fording,  with  a  wagon  and  chariot,  a  stream  called  Chhutudri 
and  the  Vipas,  near  their  confluence. 

That  one  of  the  rivers  mentioned  in  this  passage  was  the  Biyas 
is  evident,  but  that  the  other  was  the  Satlej  is  more  than 
doubtful. 

There  is  nothing  in  the  context  to  show  that  the  latter  river 
is  alluded  to. 

Elsewhere  in  the  Rig-Veda,  as  well  as  in  the  Nirukta,  the  name 
given  to  the  Satlej  is  S  utudri,  which  in  the  Mahabharata  and 
later  writings  is  rendered  Satadru  ;  but  the  stream  here  referred 
to  as  joining  the  Vipas  is  called  Chhutudri.  This  name  is  applied 
to  the  river  not  only  in  the  hymn  itself,  but  also  in  the  Nirukta, 
and  by  the  comparatively  modern  commentator  Sayana,  without 
any  remark  to  show  that  the  S'utudri  is  indicated, 

Again,  the  rivers  are  described  as  rushing  from  the  sides  of  the 
mountains  ;  the  scene  must,  therefore,  have  been  near  the  foot  of 
the  Himalayas  and  very  far  from  any  possible  point  of  junction 
between  the  Satlej  and  Biyas. 

Further,  the  Biyas  is  addressed  in  the  hymn  as  by  far  the 
most  important  of  the  two  streams,  and  is  called  "the  broad  and 
beautiful  Vipas,"  no  such  epithet  being  bestowed  upon  the 
Chhutudri,  although,  had  the  latter  been  the  "Satlej,  its  volume 
must  have  been  nearly  twice  as  great  as  that  of  the  Biyas. 

It  appears  most  probable  that  Chhutudri  was  not  the  Satlej, 
but  the  river  now  known  as  the  Chukki,  which  joins  the  Biyas 
shortly  after  that  stream  enters  the  plains  ;  and  which  is  remarkable 
for  the  rapidity  with  which  it  rises  and  again  subsides. 
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Variations  in  the  names  of  the  rivers  are  generally  carefully  noted 
in  the  Nirukta  ;  thus  we  learn  that  the  Bfyas  acquired  the  name 
Vipasa  after  and  in  consequence  of  the  attempted  suicide  of 
Vasishta.  Previously,  the  river  was  called  Uranjira  and  Arjikia  * 
From  Uranjira  was  possibly  derived  the  Saranges  of  Arrian,  the 
ancient  name  of  the  Vipasa  being  mistaken  for  a  separate  stream. 
This  is  the  more  likely,  as  the  Saranges  appears  to  have  no 
modern  representative,  the  position  of  the  Sohan,  to  which  the 
name  has  been  applied,  not  agreeing  at  all  with  Arrian's  description. 

It  is  probable  that  the  legend  related  in  the  Mahabharata,  of 
the  Satlej  having  separated  into  a  hundred  channels  when  Vasishta 
threw  himself  into  it,  was  founded  upon  some  great  change  in 
its  course. 

That  the  Biyas  and  Satlej  ever  mingled  their  waters,  previous 
to  the  thirteeenth  century,  is  opposed  to  the  traditions  current 
throughout  the  tract  between  these  rivers  and  the  Saraswati ; 
which  agree  that,  until  this  period,  the  Satlej  flowed  in  the 
Hakra  channel. 

These  legends  are  strongly  supported  by  the  physical  aspect 
of  the  country  ;  while  they  are  confirmed  by  the  fact  that  several  of 
the  old  river-beds,  which  combine  to  form  the  Hakra,  have 
been  traced  to  within  so  short  a  distance  of  the  Satlej  that  they 
could  not  have  belonged  to  any  other  stream. 

Between  the  Saraswati  and  the  Garrah  is  a  series  of  broad 
channels,  most  of  them  a  mile  or  more  in  width,  of  which  those 
to  the  west  terminate  in  the  valley  of  the  latter  river  ;  while 
those  towards  the  east,  which  are  the  most  ancient,  are  continuous 
with  the  Sotra  or  Hakra.  All  diverge  from  the  direction  of  the 
point  at  which  the  Satlej  leaves  the  hills. 

Most  of  these  old  river-beds  are  now  dry,  or  only  contain  a 
little  water  in  the  rainy  season.  They  are  all  more  or  less 
obliterated  in  the  upper  part  of  their  course,  so  that  only  the  com- 
paratively recent  ones  can  be  actually  traced  to  the  banks  of  the 
Satlej,  but  most  of  them  can  be  followed  up  to  within  a  few  miles 
of  that  stream. 

Of  the  channels  continuous  with  the  Hakra,  the  westernmost, 
which  is  known  as  Naiwal,  was  found  by  Lieutenant  (now  Colonel) 
Hodgson,  K.E.,f  in  1847,  to  be  clearly  defined  at  the  village  of 
Urkara,  about  twenty  miles  south-west  of  Ludianah,  and^  half 
that  distance  from  the  old  left  bank  of  the  present  Satlej.  It 
has  since  been  traced  some  miles  further  towards  the  north- 
east. 

INI  ear  Shekopura,  about   half-way   between  Urkara  and  the 


*  Origiaal  Sanskrit  Texts,  I,  417;  t  Report  on  proposed  Tehara 
II,  342.  Canal. 
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river,  are  two  more  channels  similar  to  that  just  mentioned,  one 
of  which  branches  off  from  the  other.  Both  of  these  turn 
towards  the  west,  enter  the  valley  of  the  Biyas  and  Satiej,  and 
become  continuous  with  the  old  course  of  the  latter  stream 
known  as  Dhund-i-Daria,  which  will  be  referred  to  presently. 

Thus,  the  most  westerly  arm  of  the  Hakra  and  the  easternmost 
of  the  old  beds  of  the  Satiej,  traceable  to  the  Bfyas  valley,  are, 
although  partially  obliterated  by  time,  still  definable  to 
within  five  or  six  miles  of  each  other  ;  and  this  in  a  level  plan. 
There  can  be  little  doubt  that  these  deserted  channels  diverged 
in  succession  from  the  same  point ;  and  that,  although  they 
separate  so  widely,  the  same  stream  at  different  times  flowed 
in  each  of  them. 

From  Urkara  the  Naiwal  may  be  traced,  in  a  south-westerly 
direction,  to  Abohar,  which  is  situated  upon  its  banks ;  and 
thence  to  Kurrulwala  (latitude  29°  53',  longitude  73°  53')  where 
it  is  joined  by  another  similar  river-bed,  from  the  eastward, 
which  bears  the  same  name.  The  people  of  the  country  assert 
that  each  of  these  in  turn  was  the  bed  of  the  Satiej  ;  and 
that  the  eastern  branch  came  from  near  Machewara,  an 
ancient  town,  twenty  miles  from  the  point  at  which  that  river 
enters  the  plains. 

The  celebrated  fortress  of  Bhattinda  is  situated  upon  the  Naiwal 
last  mentioned.  This  is,  no  doubt,  the  river-bed  referred  to 
by  Mr.  Davidson,  Settlement  Officer  of  the  Ludianah  district,  in 
1851,  as  extending  from  the  southward  of  Machewara  to  near 
Tulwundi  (fifty  miles  north-east  of  Bhattinda)  and  thence  onwards 
to  the  south-west. 

At  Kurrulwala,  where  these  two  channels  of  the  Naiwal 
unite,  they  become  continuous  with  the  western  arm  of  the 
Sotra  or  Hakra,  which,  passing  by  Tartarsir  and  Ganeshgarh 
to  Bullur  on  the  borders  of  Bikanir  and  Bhawalpur,  there 
joins  the  eastern  or  Bhatnair  branch.  This,  a  still  older 
course  of  the  river,  is  formed  by  the  junction  of  several  broad 
channels  known  as  Naiwal,  War  or  Wah,  Purana  Daria  or  Gaggar, 
Chitrang,  &c. 

Each  of  the  three  first  of  these  is  said  to  have  been  in  turn 
the  bed  of  the  Satiej.  This  has  been  confirmed  so  far  that,  during 
the  surveys  for  the  Sirhind  Canal,  the  Naiwal  has  been  traced  to 
Chumkour,  close  to  the  old  high  bank  of  the  Satiej,  and  five 
miles  from  its  present  course.  This  place  is  ten  miles  from 
Rupar  where  the  river  enters  the  plains,  and  about  the  same 
distance  from  the  town  of  Machewara  already  referred  to. 

The  Chitrang  was  converted  into  an  irrigation  canal  by 
Firuz  Shah  in  the  fourteenth  century.  The  Wah,  which  receives 
the  torrent  known  as  Sirhind-nallah,  was  also  ia  the  same  reign 
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utilized  as  a  canal  ;  the  Sirsa  torrent  being  turned  into  it  through 
a  great  cutting,  traces  of  which  still  remain  near  Kupar  The 
same  channel  was  long  afterwards  connected  With  the  Satlej  by 
Mirza  Kundi.    The  Naiwal  is  dry.  . 

In  the  old  river-bed  now  known  as  Gaggar  flows  the  stream 
of  that  name,  the  waters  of  which,  however,  although  supple- 
mented by  those  of  the  Sarsuti,  are  exhausted  before  they  reach 
the  i  unction  with  the  other  branches  of  the  Hakra.  According 
to  tradition,  this,  as  already  mentioned,  was  originally  the 
bed  of  the  Satlej.  It  is  continuous,  near  Munak,  with  the 
Purana  Daria  (ancient  river),  a  broad  channel  which  is  unconnected 
with  any  of  the  streams  flowing  from  the  neighbouring  hills,  and 
which  has  been  traced  in  the  direction  of  Sirhind  and  Kupar,  to 
within  a  few  miles  of  the  Wah  just  referred  to. 

It  would  appear  that  when  the  Satlej  changed  its  course  to  the 
westward,  the  Gaggar  torrent,  previously  a  tributary,  was  left 
in  possession  of  the  deserted  channel. 

The  Ga^ar  must  originally  have  been  of  much  less  im- 
portance than  it  is  at  present,  for  the  Sarsuti  (Saraswati)  which 
now  falls  into  it  above  Munak,  formerly  flowed  much  further 
south,  and  joined  the  old  channel  just  mentioned  below  the 
famous  fortress  of  Sarsuti  (now  called  Sirsa),  which  was  built 
upon  its  banks  in  the  sixth  century. 

By  the  change  just  alluded  to,  the  course  of  the  Sarsuti  was 
shortened  nearly  one  hundred  miles  ;  and  the  Gaggar  became  the 
principal  river  of  the  country,  giving  its  own  name  as  far  as  its 
waters  reached,  to  the  old  bed  of  the  Satlej  ;  in  which  it  con- 

tinued  to  flow.  . 

The  foregoing  accounts  for  the  absence  of  all  mention  in  the 
Vedas  or  Mahlbharata  of  any  such  river  as  the  Gaggar  or 
indeed  of  any  important  stream,  between  the  Satadru  (featlej) 
and  the  Saraswati.  Of  the  five  rivers  so  frequently  named 
between  the  Indus  and  the  sacred  stream,  the  Satadru  is  always 
alluded  to  as  nearest  to  the  latter. 

All  this  is  confirmed  in  the  strongest  manner  by  the  tact 
already  mentioned,  that,  between  the  Sarsuti  and  the  Satlej,  there 
is  no  opening  in  the  hills  by  which  a  large  river  could  have 

entered  the  plains.  . 

The  disappearance  of  the  Saraswati  is  readily  explained  by 
the  changes  just  alluded  to  ;  for  that  river,  no  longer  able  to 
reach  the  Satlej,  which  had  forsaken  its  ancient  course,  necessarily 
lost  itself  in  the  sands  of  the  deserted  channel  until,  as  already 
explained,  in  later  times  it  joined  the  Gaggar  above  Munak. 

The  Saraswati  is  always  described  in  the  Rig- Veda  as  a  flowing 
stream  ;  and  nothing  is  there  said  of  its  disappearance  in  the  sand, 
as  afterwards  alluded  to  in  the  Mahabharata  and  by  Manu.  Nor 
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is  there  in  the  Veda  any  hint  of  the  mythical  subterranean  course 
referred  to  in  the  Raghuvansa,  and  since  extended  by  the  Brahmans 
to  the  Triveni  near  Allahabad. 

It  is  possible  that  the  Saras  wati  once  flowed  still  further  south, 
and  joined  the  Chitrang,  but  of  such  a  course  no  vestige  now 
remains. 

About  A.H.  757  (A.D.  1357)  Sultan  Firiiz  Shah  converted  the 
old  bed  of  the  Saraswati  into  an  irrigation  canal,  by  which  he 
brought  the  waters  of  the  Gaggar  to  Sarsuti,  and  thence  to  the 
"  rivulet  of  Khera  (Hakra  ?),  upon  which  he  built  a  city  named 
after  him  Ferozabad."*  This  Firozabad  was  built  upon  the  channel 
now  called  Gaggar,  which,  therefore,  is  identical  with  the  so- 
called  "  rivulet  of  Khera/' 

The  upper  part  of  the  Hakra  is  called  Sotra  or  Sutra,  which 
is  probably  a  corruption  of  Sutodra  or  Sutudri,  the  old  name 
of  the  Satlej. 

Hakra  appears  to  be  a  modified  form  of  Sagara,  the  letter  S 
being  pronounced  like  H  in  Rajputana  and  in  Sindh. 

The  old  beds  of  the  Satlej  referred  to  are  more  or  less  obli- 
terated in  their  upper  part,  by  the  process  of  silting-up,  which 
from  the  constant  abrasion  of  the  mountains,  and  the  very  much 
heavier  rainfall,  is  far  more  active  in  the  sub-Himalayan  tract 
than  in  the  dry  and  level  plains. 

The  current  of  the  Satlej  is  rapid,  especially  where  it  first 
leaves  the  hills,  and  the  soil  through  which  it  flows  is  light  and 
sandy  ;  the  stream  has  therefore  cut  deeply  into  it.  Owing  to  this, 
and  to  the  effects  of  the  silting-up  process  just  alluded  to,  the 
present  bed  of  the  river  is  much  below  the  level  of  these  old 
channels.  This  difference  is,  for  the  reasons  already  given,  most 
marked  near  the  Himalayas,  and  it  diminishes  very  considerably 
further  south. 

The  result  of  the  same  processes  of  erosion  on  one  hand,  and 
silting-up  on  the  other,  may  be  seen  in  the  difference  of  level 
between  that  part  of  the  old  bed  of  the  Biyas  which  is  dry,  and  the 
portion  in  which  the  combined  rivers  have  been  flowing  for  less 
than  a  century. 

To  the  effects  of  the  ordinary  changes  in  the  bed  of  the  Satlej, 
already  alluded  to,  must  be  added  those  produced  by  the  cataclysm 
of  A.D.  1762,  when  the  river  was  dammed  up  for  some  weeks 
by  a  landslip  in  the  hills,  and,  as  mentioned  by  Major-General 
Cunningham,  its  waters  rose  to  a  height  of  four  hundred  feet  before 
the  barrier  gave  way. 

The  general  slope  of  the  country  intersected  by  these  old  river- 
beds is  from  the  north  and  east,  towards  the  south  and  west,  in 
which  direction  the  changes  referred  to  have  taken  place. 


*  Ferishta,  Dovv's  Ed.,  I,  306. 
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A  tendency  to  change  their  course  is  to  be  observed  in  most  of 
the  Panjab  rivers.  In  the  case  of  the  Satlej  tins  is  acconnted 
for  amongst  the  people  by  the  following  legend  :— 

«  In  the  time  of  the  greit  Raja  Salwan  (Salivahana)  he  Sutludra 
fSatlei)  flowed  southwards  from  the  Himalayas,  through  the 
eouotry  now  occupied  by  the  Bikanir  and  Bhawalpur  state.,  and 
onwards  through  Sindh  to  the  sea.  „  ml;„;ntlo 

«  Purau,  the  eldest  son  of  Salwan,  who  had  become  a  religious 
ascetic  for  some  reason  invoked  a  curse  upon  the  river,  and  ordered 
it  to  eave  its  bed  and  go  to  join  the  Ravi.  The  river  obeyed  and 
be-an  from  that  time  to  change  its  course  more  and  more '  towaris 
thl  west  •  till  six  hundred  and  fifty  years  ago,  it  entered  the  B.yas 
valley  The  western  branch  of  the  Naiwal,  then  deserted  by  he 
Itream  was  the  last  of  these  channels  connected  with  the  Hakra 
whicT  therefore,  at  this  time  (A.D.  1220)  finally  ceased  to  flow. 
The  z^mindirs  (landholders)  afraid  that  the  river  in  obedience 
to  the  command  of  Puran,  would  soon  leave  their  lands,  as  it  had 
already  done  those  further  south,  besought  tne  intercession  of  the 
holy  Shaikh  Fan'd-ud-din  Shukar  Ganp  This  great  apost  e  of 
ML  havin*  prayed,  commanded  the  wandering  stream  not  to 
move 'beyond  five  kos  (7  miles)  from  the  bed  in  which  it  was  then 
ZZP  This  was  the  channel  to  the  west  of  Abohar  known 
as  Dhunda  or  Dhund-i-Daria,  and  has  been  already  alluded  to. 

Puran  son  of  Salwan,  is  the  hero  of  many  legends  m  he 
Panjab  ;  and  many  disasters,  especially  famines,  have  been  attn- 

bUThVa°ccountUorthe  intervention  of  Baba  Farid  is  probable  enough. 
The  good  offices  of  holy  men  are  still  sought  when  changes  occur 
in  the  course  of  these  rivers,  as  is  so  often  the  case  in  the  rainy 
season  ;  when  sometimes  the  whole  lands  of  a  village  are  earned 

^aikh  drifted  in  AH.  660  (A.D.  126!)  at  the  age  of  77  * 
and  his  memory  is  still  held  in  the  greatest  veneration  throughout 
a  large  portion  of  the  Panjab.  His  tomb  at  Ajodhan  now  called 
Pak  Pattan  (holy  ferry,)  was  visited  by  Fxruz  Shah,  and  by 
Timur,  and  is  still  a  celebrated  place  of  pilgrimage 

Thai  the  lands  on  the  banks  of  the  Hakra_  thus  became  waste 
in  the  first-half  of  the  thirteenth  century,  1S  confirmed  by  the 
tradition  still  preserved  throughout  the  course  of  the  lost  river  that 
at  this  period  the  country  was  depopulated  by  a  terrible  famine 
and  that  the  surviving  inhabitants  took  refuge  in  the  valley  of 
the  Indus,  the  tract  then  abandoned  having  ever  since  been  desert. 

It  is  stated  in  the  Tabakat-i-Nasiri,  that  when  Uchh  was  besieged 
by  the  Mughuls,  in  H.  643  (A.D.  1245)  the  army  sent  to  its  rebel 

*  Or,  according  to  another  account,  in  H.  664  (A.D.  1265)  at  the  age  of  95. 
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was  unable  to  march  by  Sarsuti  and  Marot,  in  consequence  of 
the  drought  on  the  banks  of  the  river.  Marot  is  now  in  the 
heart  of  the  desert ;  but  then  the  high  road  from  Dehli  to  Multan 
passed  under  its  walls,  and  followed  the  course  of  the  Hakra  from 
near  Sarsuti  to  within  a  few  marches  of  TJchh.  After  this  period, 
armies  marching  from  Dehli  to  Multan  always  took  the  road 
by  Abohar  and  Ajodhan  ;  but  the  more  direct  way  by  Marot  was 
occasionally  taken  by  travellers  for  some  time  later. 

Colonel  Tod  mentions  that  the  only  information  he  could  obtain 
as  to  the  drying-up  of  the  Hakra  (which  he  supposed  to  have  been 
the  Gaggar)  was  from  a  couplet  recited  to  him  by  an  old  man  of 
Oandosir  near  Bhatnair.  This  was  to  the  effect  that  the  country 
was  rendered  waste  by  the  river  ceasing  to  flow  in  the  time  of 
Rai  Hamir  Sodha  *  According  to  the  Muntakhab-ut-Tawarikh,f 
Hamir  was  the  last  of  the  Sumra  dynasty  which  ruled  in  Siiidh 
and  over  a  considerable  portion  of  the  desert  of  Maru.  The 
Sumras  were  a  brancn  of  the  Soda  tribe  of  Rajputs,  and  their 
downfall  occurred  in  the  thirteenth  century,  after  the  destruction 
of  their  lands  by  the  drying-up  of  the  Hakra. 

The  Satlej  when  it  abandoned  the  western  Naiwal,  entered  the 
valley  of  the  Bfyas,  as  already  mentioned,  and  flowed  under  the 
high  land  which  formed  its  eastern  boundary.  At  this  time, 
therefore,  took  place  the  first  junction  between  these  rivers, 
and  their  combined  streams  were  henceforward  known  as  Beyah 
(Biyas).  The  application  of  the  name  Satlej  to  the  streams  below 
the  confluence  is  a  modern  innovation,  and  is  not  to  be  found  in 
old  writings,  Hindu  or  Muhammadan.  The  Garrah  was  never 
known  as  Satadru  or  Satludra. 

Thus,  in  the  Tabakat-i-Nasiri  it  is  mentioned  that  in  A.H.  643 
(A.D.  1245)  news  arrived  of  an  army  of  Mughals  under  Manga 
Khan  having  reached  Uchh.  The  Sultan  Ala-ud-dm  marched  from 
Dehli  to  drive  back  the  invaders  and  "  when  he  arrived  on  the 
banks  of  the  Beyah  the  infidels  raised  the  siege  of  Uchh."  % ^ 

Here  the  allusion  is  to  the  united  streams.  The  Satlej  is  not 
mentioned,  although  the  writer  was  with  the  army,  that  river 
having  been  become  merged  in  the  Biyas. 

Again,  the  same  authority  says  that  in  H.  655  (A.JD.  1257) 
Malik  Kishlu  Khan  Balban  came  from  Sindh  to  the  banks  of  the 
Beyah,  from  whence  he  marched  to  Samana.§  Here  the  com- 
bined Bfyas  and  Satlej  is  evidently  meant. 

We  are  told  also,  in  the  Tarikh-i-Firuz-Shahi,  that  in  A.H.  667 
(A.D.  1268)  the  Mughal  horse  crossed  the  Beyah,  but  were 
quickly  driven  back  by  forces  from  Multan,  Samana,  &e.|| 

*  Annals  of  Rajasthan,  II,  187.  §  Elliot,  II,  356. 
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In  each  of  these  instances,  as  also  in  several  passages  of 
Ferishta,  the  river  called  Beyah  is  that  which  we  now  know  as 
Satlej  or  Garrah.  This  is  no  clerical  error,  for  the  term  is 
never  applied  to  the  Satlej  above  the  confluence.  Thus,  accord- 
ing to  the  Tarikh-i-Alai,  in  A.H.  695  (A.D.  1296)  the  Tartar  chief, 
Kadar,  came  with  an  army  from  the  Jud  mountain  (Salt  Range) 
and  crossed  the  Jhelam,  Beyah,  and  Satlader  (Satlej)/'  *  As 
this  invader  was  defeated  near  Jhelander,  he  must  have  crossed 
the  latter  rivers  above  their  junction. 

In  the  Tarikh-i-Mubarak  Shalii  it  is  said  that  in  A.H.  796 
(A.D.  1395)  Saraug  Khan  crossed  the  Satlader  near  Tehara.f 
And  again,  that  in  A.H.  823  (A.D.  1420)  the  rebel  Tughan  Rais 
with  an  army  crossed  the  Satlader  at  Ludianah.J  These  towns  are 
above  the  meeting  of  the  two  streams.  The  same  authority 
applies  the  term  Beyah  to  the  combined  rivers  near  Uchh.§ 

It  was  not  by  Musalman  writers  only  that  this  name  was 
o-iven  to  the  stream  which  we  uow  call  Satlej  or  Garrah,  for 
Colonel  Tod  observes  that  in  the  ancient  chronicles  of  the  Bhattis 
of  Jesalmir,  who  were  lords  of  the  country  on  both  its  banks, 
"the  Garrah  is  always  called  Beah/'||  To  this  day,  the  river 
below  Firuzpur  is  known  to  the  boatmen  as  Biyah  or  Garrah. 
The  modern  term  Satlej  is  rarely  if  ever  used,  except  by  those 
who  have  been  brought  into  contact  with  Europeans. 

All  this  shows  pretty  clearly  that  the  Satlej  is  an  interlojDer, 
and  the  BIyas  the  original  stream.  Had  it  been  otherwise,  the 
mighty  Satlej  must  have  retained  its  name  throughout  its  course. 

There  is  a  legend  to  the  effect  that  the  Naiwal,  and  therefore, 
also  the  Hakra,  became  dry  in  consequence  of  a  Raja  who  lived 
near  the  hills  having  diverted  the  course  of  the  river,  by  a  bund 
(embankment),  in  order  to  be  revenged  upon  the  chief  of 
Bhattinda.  This  story  is,  probably,  as  true  as  that  of  Puran's  curse, 
but  both  are  confirmatory  of  the  other  evidence  that  each  of 
these  channels  was  in  turn  the  bed  of  the  Satlej. 

Besides  the  ruins  already  referred  to,  many  places  of  ancient 
renown  still  remain,  in  a  more  or  less  decayed  condition,  upon  the 
banks  of  the  Hakra  and  its  branches.  Of  these  may  be  mentioned 
Sarsuti  (Sirsa),  Bhatnair,  Raugmahal,  Sodul  (Suratgarh),  Ulwana 
(Sirdargarh),  Bhattinda,  Mehera,  Abohar,  Bullur,  Phulra,  Marot 
Maujgarh,  Derawal,  Trehaira  (Dingarh),  Nohur  (Islamgarh,)  and 
Thanot.  Most  of  these  were  flourishing  at  the  time  of  the  early 
M  uhammadan  invasions. 

In  Siudh,  the  sites  of  many  once  famous  towns,  whose  positions 


*  Elliot. 

t  Ibid.,-  IV,  29. 
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are  disputed,  may  possibly  yet  be  found  upon  the  banks  of  this 

old  river-bed.  ,  .  ,  ,  ,       ^  •■J  , 

With  regard  to  the  changes  which  led  to  the  drymg-up  of  the 
eastern  or  Bhatnair  arm  of  the  Sotra  or  Hakra,  1  have  been 
unable  to  fix  any  dates  tor  their  occurrence  ;  but  it  is  probable 
that  this  channel  was  abandoned  by  the  stream  at  least  a 
century  before  the  Hakra  finally  ceased  to  flow.  The  Bhattinda 
Naiwal,  which  next  became  the  course  of  the  river,  was  supplanted 
by  the'  western  or  Abohar  branch  ;  and  this  was  in  its  turn 
deserted,  as  already  alluded  to,  in  the  first-half  of  the  thirteenth 

CeiAccording  to  the  legend  current  on  the  spot,  Bhatnair  was 
founded  by  Bharat,  brother  of  Rama,  three  thousand  years  ago. 
In  the  middle  of  the  eighth  century  this  fortress  was  held  by  the 
Chohan  Rajputs*  and  in  the  eleventh  century  it  is  mentioned, 
with  Multan  and  other  important  places,  as  tributary  to  the  Chohan, 
chief  of  Ajmir.f  Tradition  asserts  further,  that  the  fort  (which 
had  probably,  been  destroyed  by  the  Ghaznivide  invaders)  was 
rebuilt  in  S.  1102  (A.D.  1045);  and  that  the  Sotra  then  flowed 

under  its  wails.  -      „.        .   .  , 

Bhattinda,  though,  probably,  less  ancient  than  Bhatnair,  was  also 
a  place  of  note.  Jt  is  by  some  writers  considered  to  have  been 
one  of  the  capitals  of  Jaipal,  the  great  opponent  of  Mahmud  and 
to  have  been  taken  and  sacked  by  the  latter  on  his  first  expedition 
to  India  Sir  H.  Elliot,  however,  points  out  that  this  is  an  error, 
and  that  Waihind,  on  the  Indus,  was  the  city  destroyed  on  that 
occasion  +  Local  tradition  says  that  Shahab-ud-dm,  after  the 
defeat  of  Rai  Pithura  (A.D.  1193),  repaired  the  fort  of  Bhat- 
tinda and  dug  a  canal  to  supply  it  with  water;  so  that  the  branch 
of  the  Naiwal  upon  which  it  was  built  had  then  become  dry,  and 
the  river  must  have  been  flowing  in  that  to  the  westward,  under 

the  walls  of  Abohar.  .        •     .     .  , 

About  AH.  664*  (A.D.  1265)  Bhatnair  and  Bhattinda  were 
repaired  by  Malik  Sher  Khan,  and  occupied  as  defensive  posts 
against  the  raids  of  the  Mughals.§  It  is  probable,  therefore, 
that  both  strongholds  had  then  been  for  some  time  abandoned, 
owing  to  the  surrounding  lands  having  become  waste  from  the 
changes  in  the  course  of  the  river  lately  referred  to. 

\t  the  time  of  Timur's  invasion,  the  Satlej,  or  at  all  events  a 
portion  of  it,  still  flowed  in  the  Dhunda,  or  Dhund-i-Daria, 
already  mentioned,  which  is  under  the  high  bank  forming  the 
eastern  boundary  of  the  Biyas  valley,  and  some  twelve  miles  from 
the  .Naiwal. 

A s  the  term  "  Dhund"  is  generally  applied  to  a  channel  containing 

"trials  of  Rajastkan,    II,  447.  |  Elliot,  II,  348 

t  Ibid.,  II,  446.  §  Ibid.,  Ill,  109. 
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water  but  which  has  been  deserted  by  the  principal  stream,  it  is  pro- 
bable'that  the  main  body  of  the  river  had  then  moved  further  west. 

According  to  the  Tarikh-i- Mubarak  Shahi,  Taghi  Khan  Turkchi, 
one  of  the  leaders  of  the  disturbances  which  followed  the  depar- 
ture of  Timur,  marched  in  H.  801  .(A.D.  1400)  from  Samana 
towards  Debalpur  against  Khizr  Khan,  with  whom  he  fought  a 
battle  on  the  banks  of  the  Dahunda  in  the  khitta  (district),  of 
Aiodhan     The  former  chief  was  defeated  and  fled  to  Abohar  * 

Again'  in  H.  808  (A.D.  1406)  Malik  Ikbal  Khan  marched  from 
Rupar  towards  Muitan,  and  fought  a  battle  with  Khizr  Khan, 
on  the  banks  of  the  Dahunda,  near  the  khitta  of  Ajodhan.f 

In  S.  1650  (A.  D.  1593)  the  Satlej  again  altered  its  course  m 
the  same  direction,  towards  Fazilka.  After  this  several  similar 
changes  took  place,  till  at  last  the  main  streams  of  Biyas  and 
Satlej  met  at  Hariki  Pattan,  and  since  A.D.  1796  have  occupied 

the  same  channel. 

Previous  to  the  junction  just  referred  to,  it  appears  that  the 
combined  rivers  did  not  flow  in  one  bed  as  at  present,  but 
separated  iuto  several  streams,  every  part  of  the  wide  valley  being 
furrowed  by  the  numerous  channels  occupied  at  different  times. 
One  of  these  is  called  the  Garrah,  and  local  tradition  asserts  that 
from  this  the  present  river  derived  the  name.  The  same  authority 
says  that  in  the  time  of  Shaikh  Bhawal  Huk  (early  part  of 
thirteenth  century)  the  course  of  the  Biyas  was  between  Kuhror 
and  Dhoniapur.  In  the  Ain  Akbari,  the  Satlej  and  Biyas  are 
said  (A.D.  1596)  to  unite  near  Ferozpur,  then  to  divide  and  flow 
in  four  streams  called  Har,  Bari,  Nurnai,  and  Dhund,  which  join 
aaain  near  Muitan.  Most  of  these  old  channels  bear  several 
different  names  ;  and  it  is  probable  that  one  of  those  referred  to 
was  the  Garrah,  upon  the  banks  of  which  (A  D.  1524)  Mirza 
Hussian  Shah  Arghun  drew  up  his  army  to  meet  the  attack  of 
the  Governor  of  Muitan,  who  was  marching  to  relieve  Uchh.  % 

When  the  main  streams  of  the  two  rivers  met  at  Hariki  Pattan 
the  greater  body  of  water  took  the  present  more  direct  course, 
which,  probably,  differs  little  from  that  of  the  Hyphasis  of 
Alexander,  being  to  the  eastward  of  most  of  the  old  channels. 

In  S.  1840  (A.D.  1783)  the  course  of  the  Satlej  reached  its 
furthest  limit  towards  the  north-west.  The  bed  of  the  river  is  now 
about,  twelve  miles  to  the  south  of  that  in  which  it  then  flowed. 

It  is  impossible  that  the  Satlej  and  the  Biya  could  have  flowed 
as  separate  rivers  in  the  same  valley,  for  there  was  no  water-shed 
to  keep  them  apart ;  and  the  land  is  so  low,  and  is  intersected 
in  every  direction  by  such  a  network  of  old  channels,  that  their 
waters  must  have  mingled  at  every  flood. 

~~~*~EUiot,  IV,  38.  J- Elliot,  I,  314. 
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Previous  to  the  thirteenth  century,  history  not  only  makes 
no  allusion  to  any  junction  between  the  Satlej  and  the  Biyas, 
but  ignores  the  former  entirely  as  an  affluent  of  the  Indus. 
Arrian,  Strabo,  and  other  classical  writers,  as  well  as  the  Arab 
geographers,  omit  all  mention  of  the  Satlej  when  describing  the 
tributaries  of  the  Indus.  As  the  two  rivers  did  not  meet  till 
they  reached  the  Rann  of  Kach,  this  is  sufficiently  accounted  for. 

Thus,  too,  is  solved  the  difficulty  in  providing  a  place  for  the 
Satlej  amongst  the  five  branches  of  the  "  Panjnad/'  which  has  com- 
pelled modern  geographers  to  transfer  that  name  from  the  Indus 
to  the  Chenab.  The  latter  has  no  claim  whatever  to  this  title 
which,  as  Burnes justly  observes,  is  unknown  upon  its  banks.*  The 
"  Panjab"  or  "  Panjnad"  is  the  Indus  itself.  The  "  five  rivers"  of 
the  Vedas  and  Mahabharata  were  five  separate  streams.  The  appli- 
cation of  the  term  to  any  one  river  appears  to  be  of  later  date. 

Arrian's  description  of  the  four  branches  of  the  Indus  is  very 
clear.  In  his  account  of  Alexander's  voyage,  this  writer  says  : — 
"  And  he  had  not  sailed  far  before  he  arrived  at  the  confluence 
of  the  Hydraotes  and  Akesines,  for  the  Hydraotes  flowing 
into  the  Akesines  there  loses  its  name.  Then  sailing  down  the 
Akesines  he  came  to  the  place  where  it  falls  into  the  Indus.  For 
these  four  large  and  navigable  streams  at  last  discharge  their 
waters  into  the  Indus,  though  they  do  not  preserve  their  individual 
names  until  that  time,  The  Hydaspes  falling  into  the  Akesines 
loses  its  name  there,  the  Akesines  takes  in  the  Hydraotes,  and  also 
the  Hyphasis,  and  retains  its  name  till  it  falls  into  the  Iudus."-f" 
Here,  we  have  four  large  and  navigable  rivers  flowing  into  the 
Indus.  Of  these,  the  identity  of  the  first  three  (Hydaspes,  Akesines, 
and  Hydraotes)  is  undisputed  ;  and  the  fourth,  from  its  name 
(Hyphasis\  and  its  position  with  regard  to  the  others,  could  only 
have  been  the  Biyas  (Vipasa).  Where  then  was  the  Garrah  or 
Satlej  ?  Had  any  such  river  joined  either  the  Chenab  or  Indus,  it 
could  not  have  escaped  the  notice  of  so  many  and  acute  observers  as 
were  in  Alexander's  fleet,  or  of  the  numerous  writers  who  after- 
wards described  his  voyage.  But  the  Satlej,  flowing  through 
Rajasthan  and  other  unknown  countries  beyond  the  Hyphasis,  would 
be  included  amongst  those  "  other  rivers  "  which,  as  Arrian  says, 
"  discharge  their  waters  into  the  ocean,  on  this  side  the  Ganges." 

Strabo,  after  describing  the  same  rivers  as  the  writer  just 
quoted,  and  in  the  same  order,  says  :  "  All  the  rivers  which  have 
been  mentioned,  the  Last  of  which  is  the  Hypanis,  unite  in  one — 
the  Indus."J  Here,  again,  is  no  allusion  to  any  stream  corres- 
ponding to  the  Satlej. 

The  Arab  and  other  oriental  writers  of  the  middle  ages  ignore 

*  Travels  in  Bokhara,  III,  287.  %  Geog.,  XV,  1. 

|  Anabasis,  VI,  14. 
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the  existence  of  any  such  stream  as  the  Garrah.  In  the 
Chach-nameh,  a  translation  of  an  old  Arabic  account  of  the  first 
Moslem  invasion  of  India,  no  mention  is  made  of  the  Satlej 
or  Garrah,  although  the  Biyas  is  frequently  referred  to.  The 
translator  of  this  work  lived  at  Uchh,  near  the  junction  of 
the  Chenab  and  the  Indus,  at  the  beginning  of  the  thirteenth 
century  ;  and  must  have  been  well  acquainted  with  the  position  of 
all  the  rivers  of  that  part  of  the  country. 

In  the  work  referred  to,  we  are  told  that  Chach,  King  of  Hind 
and  Sindh,  in  the  seventh  century,  prepared  an  army  intending  to 
march  to  the  boundary  of  his  kingdom  which  adjoined  the  Turk. 
The  astrologers  having  fixed  an  auspicious  time,  he  set  out  from 
Aror  (on  the  left  bank  of  the  Indus,  near  Bukhar)  and  after 
many  marches  reached  the  fort  of  Pabiya,  on  the  south  bank  of  the 
Biyas.  This  fort  was  taken,  and  Chach  then  crossed  the  Bfyas  and 
the  Ravi,  and  took  Multan.*  Here  nothing  is  said  of  the 
Garrah  or  Satlej,  although  no  other  river  is  omitted  which  now 
intervenes  between  Aror  and  Multan  ;  while  the  mention  of  the 
Ravi,  which  anciently  flowed  to  the  south  of  the  last  named  city 
is  a  proof  of  the  accuracy  of  the  historian. 

The  same  writer  in  his  account  of  the  route  of  Muhammad 
Kasim,  the  Arab  conqueror  of  Sind,  (A.D.  712-13)  says:  "  He 
then  marched  from  that  place  (Aror)  and  journeyed  till  he  arrived 
at  the  fort  of  Yabiba  (Pabiya)  on  the  south  bank  of  the  Biyas/' 
Again  we  find  that  "Muhammad  Kasim  left  the  fort  (Pabiya), 
crossed  the  Bfyas,  and  reached  the  fort  of  Askalund."  After  this 
he  crossed  the  Ravi  and  took  Multan.i* 

Al  Biladuri,  who  lived  some  three  centuries  before  the  trans- 
lator of  the  Chach-nameh,  in  describing  the  march  of  the  Arab 
army,  mentions  no  river  between  Aror  and  the  Bfyas. 

The  geographer  Al  Biruni  (tenth  century)  says  that  the  Sind 
after  passing  Audar  (Aror)  bears  the  name  of  Mihran,  and  adds  ; 
<l  In  the  same  way  as  at  this  place  (Aror)  they  call  the  collected 
rivers  "Panjnad  "(five  streams,)  so  the  rivers  flowing  from  the 
northern  side  of  these  same  mountains  (Himalaya)  when  they 
unite  near  Turmuz  and  form  the  river  of  Balkh  (Oxus)  are  called 
the  "  Seven  Rivers."! 

Thus,  above  its  junction  with  the  Chenab,  the  Indus  was  called 
Sindh  ;  from  this  point  to  Aror  it  was  the  Panjnad ;  and  from 
that  city  to  its  mouth  it  bore  the  name  of  Mihran. 

The  Panjnad,  therefore,  included  the  Sindh  and  four  other  rivers, 
of  which  the  Satlej  could  not  have  been  one. 

The  writer  just  quoted  gives  a  more  detailed  account  of  the 


*  Elliot,  I,  140.  not  the  seven  rivers  of  the  Panjab, 
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branches  of  the  Indus,  than  do  the  other  Arab  geographers  ;  but 
unfortunately,  his  description  of  the  Satlej  and  its  tributaries  is 
very  vague.  This  vagueness  is  increased  by  the  translator  having 
endeavoured  to  make  his  descriptions  agree  with  modern  geography, 
and  to  introduce  the  Satlej  amongst  the  affluents  of  the  Panjnad  ; 
although,  as  we  have  just  seen,  the  author  distinctly  excludes  it. 

After  a  description  of  the  Kabul,  Swat,  and  other  streams,  the 
translation  runs  thus  :  "  All  these  rivers  fall  into  the  Sindh  near 
to  the  fort  of  JBiturashit,  at  the  city  of  Kandahar  which  is  Waihind. 
After  that  comes,  from  the  west,  the  river  of  Thibet  called  the 
Jhelam.  This  and  the  waters  of  the  Chandra  unite  about  fifty 
miles  above  Jharawar  ^Chandrawur  ?)  and  the  stream  flows  to  the 
west  of  Multan.  The  Beah  joins  it  from  the  east.  It  also  receives 
the  waters  of  the  Irawa  (Ravi).  Then  the  river  Kaj  flows  into  it, 
after  separating  it  from  the  river  Kuj,  which  flows  from  the  hills 
of  Bhatal.  They  all  combine  with  the  Sutlader  below  Multan,  at 
a  place  called  Panjnad,  or  junction  of  the  five  rivers."* 

The  first  portion  of  this  description  is  clear  enough,  but,  with 
regard  to  the  last  two  sentences,  Sir  H.  Elliot  observes  :  "  There 
is&some  confusion  here,  which  cannot  be  solved  by  any  interpreta- 
tion of  the  original.  1  have  modified  the  translation,  but  the 
passage  is  still  doubtful.  The  Arabic  differs  in  some  points.  It 
makes  no  mention  of  the  Chandra  ;  but  as  it  speaks  of  the  waters 
being  4  collected  from  many  places,'  it  would  seem  that  the  name 
Chandra  has  been  mistaken  for  the  word  chand  (several).  It  is 
ambiguous  about  the  Kaj,  but  it  seems  to  say  as  follows  :  Then 
the  river  Laj  separates  it  distinctly  from  the  river  Kut,  which 
is  collected  from  the  waters  of  the  mountains  of  Bhatal,  and  it 
ioins  it  where  it  joins  the  Sutlader  as  it  descends  from  Multan  f 

From  this,  obscure  as  it  is,  one  point  at  all  events  seems  clear, 
which  is,  that  the  rivers  collected  from  the  mountains  of  Bhatal 
ioined  the  Sutlader  (Satlej).  Now  the  Gaggar  and  Chitrang 
receive  all  the  streams  flowing  from  these  mountains  (the  bewalik 
range  beween  Satlej  and  Jamna),  one  or  both  of  them  therefore, 
must  be  referred  to  under  the  names  Kut  and  Kaj  ;  and  they  both 

ioin  the  Sotra  or  Hakra.  m  . 

The  Moorish  geographer,  Ibn  Batuta,  in  describing  his  journey 
to  Dehli,  says :  "  On  the  first  of  the  sacred  month  of  Muharram 
H.  735  (A.D.  1333)  we  arrived  at  the  river  Smd,  the  same  as  is 
called  Pan  jab,  a  name  signifying  >  Five  Rivers"'  { 

The  Tarikh-i-Rafiz  Abru,  written  in  the  fifteenth  century,  but 
compiled  from  older  writers,  says  of  the  Beyah  :  "  This  is  also 
a  large  river  which  rises  to  the  east  of  the  mountains  ol 
Kashmir.    It  runs  into  the  country  of  Lahawar,   and  to  the 

*  Elliot,  I,  48.  X  Elliot,  III,  587. 

f  Ibid.,  I,  48. 
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ieighbouAdod  of  Uchh.  It  falls  into  the  sea  in  the  country  of 
Kambaya  (Cambay.)"*  This  account,  taken  from  some  ancient 
work  evidently  refers  to  the  Satlej.  This  river  had  long  before 
time  of  Hafiz  Abru,  joined  the  B.yib  by  which  name  the 
united  streams  were  known.    Hence  the  confusion. 

The  Emperor  Timur  says  that,  on  his  making  enquiry  when 
in  Kashmir  as  to  the  course  of  the  Panjab  nvers  he  was  told 
that,  "when  this  river  (Jhelam)  passes  out  of  the  confines  of 
Kashmir,  it  is  named  after  each  city  by  wh.ch  it  flows,  as  the 
river  of  Dandana,  the  river  of  Jamd.  The  river  passes  on  and 
joins  the  Chenab  above  Multan.  The  united  waters  pass  below 
Multan  and  there  join  the  Ravi.  The  river  Biyas  comes  down 
through  another  part  and  joins  them,  and  the  united  rivers  fall  into 
the  Sindh  or  Panjab,  and  this  river  falls  into  the  Persian  Gulf 
uear  Thatta."f  Here,  as  elsewhere,  the  Satlej  is  unmen  turned  ; 
and  the  "Panjab"  is  the  Indus  below  the  confluence  wih  the  Chenab 

Ferishta  mentions  the  Nilab  (Sindh)  as  "  one  of  the  five  capital 

branches  of  the  Indus."}  . 

From  this  evidence  it  seems  clear  that  the  Satlej  was  not 
one  of  the  rivers  forming  the  Panjnad,  that  it  lost  its  name 
on  flowing  into  the  Biyas,  and  that,  previous  to  its  junction 
with  that  stream,  it  was  not  one  of  the  tributaries  of  the 
Indus.  All  this  shows  the  correctness  of  the  conclusions  already 
arrived  at,  viz.,  that  the  Sotra  or  Hakra  was  the  bed  of  the  Satlej, 
and  that  its  drying-up  was  owing  to  its  waters  having  become 
diverted  into  the  Biyas  valley. 

From  the  junction  of  its  eastern  and  western  arms  near  Bullur, 
on  the  frontiers  of  Bikanir  and  Bhawalpur,  the  Hakra  traverses 
the  latter  State,  where  it  loses  the  name  of  Sotra  and  acquires 
that  of  Wahind  (river  of  Hind). 

Near  Khangarh  on  the  Sindh  border,  as  already  mentioned 
the  channel  turns  southward  ;  and,  about  thirty  miles  south-east 
of  Rhori,  it  becomes  continuous  with  the  old  river-bed  marked 
in  maps  of  Sindh  as  Eastern  Nana.    The  INarra  or  Nala  which  also 
bears  the  names  of  Hakra  Dhora  (old  bed  of  Hakra),  Wahind 
and  Dahan,  is  to    be  traced  from  this  point  southward,  past 

Umarkot,  to  the  Rann  of  Kach.  .  ,  ... 

According  to  a  tradition  current  on  the  borders  of  Bikanir  the 
waters  of  the  Hakra  at  a  place  called  Kak,  south  of  the  Mer 
country,  spread  out  into  a  great  lake.  This  was,  no  doubt,  the 
RariD.§ 

*  PlUnt  TV  4        ~  the  MahabMrata,   are  identified  by 

+  S  III  476  Professor  H.    H.    Wilson  with  the 

I  tw  r  H9  inhabitants  of  Kach.-Vishnu  Pur&na, 

X  iJOw,  1,  100. 

§  A  people  called  Kakshas,   dwel-    II,  17u. 
lers  by   the  seashore,  mentioned  in 
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Entering  the  Rata,  the  Narra  meets  the  Dhora  Puran  (ancient 
channel),  the  dry  bed  of  what  was  once  the  eastern  and  greater 
branch  of  the  Mihran  or  Indus.  It  is  not  difficult  to  understand 
the  formation  of  the  Rann  if  it  be  considered  as  the  former 
embouchure  of  three  important  rivers  (the  Indus,  Satlej,  and 
Luni),  of  which  the  two  first  and  greatest  have  lono-  since 
abandoned  it.  ° 

The  traditions  of  all  the  tribes  bordering  upon  it  agree  that  this 
expanse  of  salt  and  sand  was  anciently  an  estuary.  And  as 
noticed  by  Burnes*  and  still  more  recently  by  Sir  JB.  Frere,  places 
are  yet  pointed  out  upon  its  shores  which  once  were  ports. 

In  the  Rann  we  may  also  recognise  the  great  lake  at  the  mouth 
of  the  eastern  arm  of  the  Indus,  described  by  Arrain,  who  says  • 

"  When  he  (Alexander)  had  sailed  far  down  the  left  branch 
and  was  near  the  mouth  thereof,  he  came  to  a  certain  lake  formed 
either  by  the  river  spreading  wide  over  a  flat  country,  or  by 
additional  streams  flowing  in  from  the  adjacent  lands,  makino- 
it  appear  like  a  bay  of  the  sea.  Abundance  of  sea  fish  are  found 
there  of  a  much  larger  size  than  our  seas  produce.  Steering 
to  a  creek  to  which  his  pilots  directed  him,  he  left  there 
Leonatus  _  with  many  of  the  soldiers  and  all  the  long  galleys  ; 
but  he,  with  some  biremes  and  triremes,  passed  out  at  the  mouth 
of  the  river  and  sailed  into  the  ocean." 

iC  He  afterwards  made  another  voyage  to  the  lake,  where  he 
ordered  a  harbour  to  be  made,  with  other  places,  for  the  safety  of 
ships."f  J 

.  This  estuary,  too,  is  evidently  identical  with  the  lake  of  Sahara 
m  which,  according  to  the  Chach-r&neh,  the  fleet  of  Muhammad 
Kasim  anchored ;+  and  also  with  the  lake  Ash  Sharki,  upon 
which  Al  Biladun  says  the  fleet  of  Jaishya,  son  of  Dahir,  king 
of  Sindh,  was  destroyed  by  the  Arab  commander  Junaid,  who 
afterwards  overran  the  countries  to  the  eastward,  penetrating  to 
Bhroch  and  Ujjain.§ 

The  mention  of  «  Bala,  King  of  Ash  Sharki"  having  been 
killed  by  Musa  Bin  Yahya,  one  of  the  successors  of  Junaid  II 
confirms  the  identity  of  the  lake,  as  Bal  or  Bali-ka-Rai  (the 
Balhara  of  the  latter  Arab  writers)  was  the  title  of  the  rulers  of 
the  country  upon  the  eastern  shores  of  the  Rann. 

Although  much  inferior  in  size  to  the  Indus,  the  Hakra  must 
have  been  of  vast  importance  to  such  a  thirsty  region  as  Sindh  ; 
and  the  change  in  its  course  produced  there  the  same  results  as 
further  north. 

Several  points  in  the  history  of  this  country,  hitherto  not  easily 

*  Travels  in  Bokhara,  III,  323.  §  Elliot,  I,  125~ 

t  An.ab.asis,  VI,  20,  ||  Ibid  j.  128. 
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explained,  are  cleared  up  by  the  discovery  that  a  considerable 
river  once  flowed  through  it  to  the  eastward  of  the  Indus. 
Thus  the  former  wide  extent  of  cultivation  and  existence  ot 
flourishing  towns,  in  a  tract  now  arid  and  sterile,  is  no  longer  a 
subject  for  wonder.  And  we  can  understand  the  sudden  conver- 
sion of  these  lands  into  a  sandy  waste,  and  the  migration  ot  the 
po0 pie  driven  from  their  homes  by  drought  and  famine,  which 
could  not  have  arisen  from  any  transient  cause,  as  the  country 
has  ever  since  been  desert.  In  the  tract  once  fertilised  by  this  lost 
river  where  old  tanks  and  ruined  temples  are  still  to  be  met 
with,  are  now  spaces  of  fifty  miles  without  water,  and  the  wells 
vary  from  70  to  500  feet  in  depth.* 

Native  historians  of  Sindh  often  allude  to  the  desolation  caused 
by  the  drying-up  of  this  stream,  but  from  these  authorities  no 
precise  date  can  be  fixed  for  its  occurrence.    The  association  of  the 
event  however,  with  the  great  famine  and  the  exodus  from  the 
banks  of  the  Hakra,  also  with  the  ruin  of  the  Sumras,  ana  the  rise 
of  the  Sammas  to  power,  shows  that  it  must  have  happened  in  the 
early  part  of  the  thirteenth  century,  when,  as  we  have  already 
seen    the  Satlej  finally  abandoned  its  ancient  course.    It  is  not 
known  exactly  when   the   Sumras    were    supplanted    by  the 
Samma  tribe,  but  it  must  have  been  about  the  middle  of  the 
thirteenth  century.    Ferishta  and  other  authorities  tell  us  that  the 
Sumras  ruled  at  Debal,  or  Thatta,  when  the  Sultan  Jalal-ud-din 
invaded  Sindh  in  A.H.  620  (A.D.  1223).f    We  also  learn  from 
the  Tarikh-i-Masumi  that  Unar,  first  Jam  of  the  Sammas,  became 
ruler  on  the  overthrow  of  the  Sumra  dynasty,  and  that  he  was 
killed  after  a  short  reign  and  was  succeeded  by  Jam  Juna.  Ihis 
chief  who  "  drove  the  Turks   out  of   Bakhar   and  ruled  all 
Sindh  "  had  reigned  thirteen  years  at  the  time  of  Ala-ud-dm  s 
invasion,  in  A.H.  697  (A.D.  1 296).    The  accession  of  Jam  J  una  was 
therefore  in  A  D  1283,  so  that  the  downfall  of  the  Sumras  must 
have  occurred  between  A.D.  1223,  and  that  year;  having  been 
preceded  by  the  disappearance  of  the  Hakra  river 

Ala-ud-dm  s  army,  according  to  the  Tarikh-i-Masumi,  was  sent 
by  Ulugb  Khan,  the  Sultan's  brother,  then  Governor  of  Multan, 
and  was  commanded  by  Taj  Kafuri  and  Tatar  Khan.  It  soon 
overran  the  whole  of  Sindh. 

Jam  Juna  died  at  this  time,  and  was  succeeded  by  Tamacni, 
who  was  taken  prisoner  and  carried  away  to  Dehli,  but  was 
allowed  to  return  to  Sindh  and  resume  his  government.* 

The  following  legend,  relative  to  the  drying-up  of  the  Hakra  is 
from  the  Tarikh-i-Tahiri,  which  was  written  three  centuries  after 
the  event  described  ;  and  when  this  had  evidently  become  confused 

~  *  Annals  of  Rajastban,  H,  303.       %  Elliot,  I,  224. 
t  Elliot,  II,  564. 
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isnm  ,,   11  {<<>  ,!      '    •    :      From  tlle  year  H.  700  (AD 
he  rulers  of  I  !d  ^  »  ^  Hiadu  *»»  of  SuuJwere' 
•  ^  Sw  t  1  P°rtl0n  Whi°h  is  now  s°flo"ish- 

water  in  sL  «  A     S  *..^re  rSte'  owinS  to  tlle  scarcity  of 
.       u  •  °r  PauJab  river  below  Bukkar.  No  water  flowed 

towards  those  regions  (or  rather,  water  was  deficient  in  those 
lands)  and  water  »  the  very  foundation  of  all  prosperity  T|  e 
capital  of  this  people  (Sumras)  was  the   city   of  Muhammad 

nf  V /  1  M  "7  ,dePnP»lated  ™*  W  included  in  the  mil 
of  D.rak.  Not  I  alone,  but  many  others  have  beheld  tLe  n  int 
With  astonishment."  «  The  cause  of  the  ruin  of  the  ahov^amed 
pay  and  its  dependencies,  which  had  flourished  between  nine 

town  of '  aT  m  l  :Ta  ^M'  WaS  as  follows  :_BeToW  he 
town  of  Alor  (Aror)  flowed  the  river  of  the  Panidb  which  wat 

called  by  the  names  of  Hakra,  Wahind,  Dahan,  and  by othTrs 

e  tl  izhT  the  "J?  d    H  eV6ry  Vilkge  ^  Whi0h  ft  fl0- 
fertilizing  the  land,  the  river  poured  its  waters  into  the  sea" 

ihe  legend  goes  on  to  say  that  Delu  Rai,  who  governed  the 
country  between  the  capital  and  Aror  (which  city  had  then 
fl      y,  WaS  a  t*nu*  and  levied  large  cont.dbutions 

of Hind  tTasT"  ^"f  TOy  t  "°0atS  fTOm  the  con  ry 
ot  Hind     At  last,  a  merchant  came  who  had  with  him  not  onlv 

very  rich  store,,  but  also  a  beautiful  damsel.    The  latter  was  of 
course  demanded  by  Delu  Rai.    The  merchant  obt  nedXee 
days  respite  which  he  employed  in  erecting  a  band  (embankment 
across  the  river  below  Aror,  by  which  the  course  of  the  S 
was  turned  ,n  the night;  and  the  people  of  the  country  whentTev 
awoke  next  mornmg,  found  nothing  but  mud  in  the  bed  J ihl 
Hakra.  In  consequence  of  this,  «  the  scarcity  of  water  soon  caused 
the  grass  and  the  fields  to  wither,  and  death  laid  its  UD01 
men  and  cattle."    The  historian  continues  :    »  When  thl  7Z 
tyranny  of  Delu  Rai  the  river  of  the  town  of  Aror  bfcanre 
dry,  the  passage  of  the  river  came  to  be  made  neai  Sehwan 

We        alTtold  tttiStllStiU  b6Came  PoimSSf- 

This  legend  is  well  known  in  Sindh,  but  the  names  and  dates 
vary  much,  as  also  does  the  site  of  the  band.    The  author  just 

r°No  ;hVl'°  \Vei ,at  ThaUa'  P'aceS  the  e™bankment  below  Aror 
«  Northern  Sindh  it  ,s  supposed  to  have  been  at  some  pd* 
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bio-her  up  the  river  ;  while  still  further  north,  as  already  men- 
tioned it  is  said  to  have  been  where  the  Satlej  enters  the  plains. 

The' story  just  quoted  brings  before  us  forcibly  the  suddenness 
of  the  catastrophe,  and  plainly  shows  that  the  dry ing-up  of  the 
Hakra  was  not  from  any  gradual  shrinking  of  the  stream,  but 
owiDor  to  the  diversion  of  its  waters  into  another  channel.  As 
already  alluded  to,  the  historian  has  confused  the  tradition  of 
the  drying-up  of  the  Hakra  with  some  other,  relating  to  changes 
in  the  delta  of  the  Indus.  One  of  these,  no  doubt  that  of  the 
main  stream  from  the  eastern  or  greit  Mihran  to  the  western  or 
smaller  branch,  is  said  by  McMurdo  to  have  caused  the  fertilization 
of  the  lands  near  Thatta,  which  were  previously  barren. 

It  is  not  known  when  this  change  took  place,  but  Al  Birum,  in 
the  eleventh  century,  describes  the  eastern  as  the  greater,  and  the 
western  as  the  smaller,  mouth  of  the  Mihran  ;  while  at  the  time  of 
the  invasions  of  Muhammad  Taghlak  and  Firfiz  Shah  (A.D.  1350 
and  1370)  the  western  branch  which  flowed  under  Thatta  was  the 
main  stream.  This  was  so  broad  that  the  latter  commander  could 
not  from  the  left  bank  see  the  battle  which  was  being  fought  on 

the  opposite  shore* 

It  may  be  observed  that  the  legend  just  quoted  does  not  reiate 
to  the  destruction  of  Aror,  as  it  has  been  supposed  to  do  ;  nor  can 
it  refer  to  any  change  in  the  course  of  the  Indus.  The  name  of 
the  river  was  Hakra  or  Wahind,  and  the  city  ruined  by  its 
drying-up  was  Muhammad  Tur,  the  capital  of  the  Sumras,  which 
was  sftuated  in  the  now  desert  tract,  south  of  Umarkot. 

Aror  could  not  have  been  deserted  in  consequence  of  any 
change  in  the  course  of  the  rivers,  as  the  Mihran,  upon  which, 
according  to  the  Arab  geographers,  it  was  built,  still  flows  within 
five  miles  of  its  site  ;  and  is  much  nearer  to  it  than  the  Hakra 
ever  was. 

This  ancient  capital  of  Sindh  appears  to  have  been  supplanted 
by  Bukhar,  which  was  a  stronger  position,  and  to  have  gradually 
decayed,  probably  in  consequence  of  repeated  plunderings. 

McMurdo  says,  on  the  authority  of  the  Tofat-al-Girani,  that 
•Bukhar  was  built  by  the  Arabs  from  the  ruins  of  Aror.f  This 
can,  however,  be  but  partially  correct,  as  the  latter  city  is  men- 
tioned as  a  place  of  wealth  and  importance  by  Oriental  geogra- 
phers, down  to  the  eleventh  century,  and  is  referred  to  in  the 
Annals  of  Jessalmi'r  in  S.  1212  (A.D.  1156).  It  is  stated  also 
in  the  Annals  of  Mewar  that  a  brother  of  the  Bajput  Chief  of 
that  State  held  Aror  in  S.  1249  (A.D.  1193)  as  a  fief  of  Gazni, 
and  was  succeeded  by  a  younger  brother,  who  became  a  convert 
to  Islam.  J      After  this,  Aror  is  no  more  alluded  to  in  history  ; 

*  Elliot,  III,  332.  t  Journal  Royal  Asiatic  Society,  No.  II. 
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but  it  was  still  inhabited  at  the  beginning  of  the  thirteenth  cen- 
tury when  it  was  visited  by  the  translate?  of  the  Ghach-ndZh 

Mo£l^lT  t0  LaVe  b6en  ^  eXiSteUCe  befo- 

This  fortress  according  to  Tod,  was  founded  by  the  Pramara 
Rajputs  •  of  which  tribe  the  Sumras  were  an  offshoot 

It  is  most  probable  that  the  island  fort  is  identical  with 
Baghrur,  which  ,s  coupled  with  Alrur  (Aror),  by  the  historians 
of  the  Arab  conquest  of  Sindh,  as  Bukhar  is  w  th  Rhori  to  Z 
day,  and  which  is  said  by  the  Cbach-nameh  to  be  a  fort  s  tuated 

8ES  the  C°Untry,  °f  Aror'  and  oppos  to  to 

J^udhya.t    The  latter  name  was  applied  to  the  country  on  the 

&X^r^.  lndUS  ^  ^  a»d 

This  fort  was  the  chief  stronghold  of  the  governors  of  Sindh 
under  the  kings  of  Ghazni,  and  afterwards  of  Nasr-uHia 

flit: etVnveL% reign  there  by  h^ d— d 

w,?f  1MD^1U  Raii  v°th[lg  CerUiu  is  knowu  5  but  m  his  capital 
was  Muhammad  Tur,  he  must  apparently  have  been  a  Sumra. 

the  Hindu  title  does- not  seem  to  accord  with  the  name  of 
his  city  but  h,s  brother,  Chata,  is  said  to  have  been  a  Musal- 
man  Hindu  and  Moslem  names  and  titles  were  strangely 
mixed  up  in  those  days.  «uocV 

The  portion  of  the  legend  relating  to  Sehwan  is  manifestly 
incorrect.  The  Hakra  never  flowed  near  Sehwan.  There  has 
been  no  deficiency  of  water  in  the  Indus  between  Bukhar 
and  that  city  within  the  range  of  history,  nor  any  such 
change  as  is  here  described  in  the  course  of  that  river. 
Sehwan  has  flourished  from  the  earliest  period,  and  certainly 
d,d  not  become  populated  at  the  time  of  the  ruin  of  Muhammad 
lur  and  the  Sumra  dynasty. 

Local  tradition,  according  to  Captain  McMurdo,  assigns  a  higher 
an  iquity  to  this  fortress  than  to  Aror  or  Brahmanfbad  ;  t  and 
Colonel  Tod  mentions  that  it  was  held  by  Bhirtrahari,  who  was 

dityl  §  JJam  m  °entUry  by  h'S  brother  Vikrama- 

Accordmg  to  the  Tarikh-i-Sindh,  Siwistan  (Sehwan)  was  the 
capital  of  one  of  the  four  great  divisions  of  the  kingdom  of  Sindh 
and  Hind  in  the  time  of  Rai  Siharas,  ||  five  reigns  before  that  of 
Dahir  which  ended  ,n  A.D.    712.    The  mention  of  this  city  by 

t  Ei"iofiofil?  mlk1' 9l-         , 11  fFaoi the  norther»  c°nfines 

T  -&uiot,  1,  12-,  123,  163.  of    Sind  as   Rai   Hiran  Tradition 

1  Journal  Koyal  Asiatic  Society,    says  that  Multan   and   the  ancJent 

«  a««ai    t  x>>"  1.1..     rT  fortress    of   Mhau    Mobarak  were 

§  Annals  of  Rajasthan,  II,  333.       built  by  this  chief. 
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Arrian,  Strabo  and  other,  as  Sindoman a  by ^ :  Arab  ^ 
g»ph?»  Ibn  Kurdabda  vA.D  900),  A    ista        K  ^ 

tADIbH00ra  str  and  by  all  as  a  place  of  im- 
parlance, shows  that  from  the  ^^SJ$&&  Al 

I8    PlSeehdwa7Ts  tri8—  t'JfcjSS  place. 

f ^confusion  of  two  separate  events  as  aire  ad, '  ^mer 
7  The  Eastern  Narra  has  been  generally  considered  as  th e  tor mer 
ln    „(  (u„  Tndns  -  and  it  is  marked  in  Kieperts  map  as 
?BS  «      |indhn.;  Whethe,  however  this  c  an.  was 

7talSyoS  ^^t^&tf^S.  the  Sam. 
Lds  in  the  thirteenth  century   at  which  time  the  conrse  of  the 
Indus  had  been  for  ages  by  Bukhar  and  Sehwan  ^ 

Further   it  was  not  until  the  diymg-up  ul  ^ 
the  country  on  the  banks  of  the  Narra  became  waste,  and  was 

^ttoS^Sfe^  for  the  following  reasons  that 

BSK  ft. 


lt  l's/eCNot  oX'Tre  the  Narra  and  the  Hakra  continuous  but 
the  ch~a?nel  "  Vown  by  the  latter  name  to  this  day,  from 
Bhatnair  to  the  Rann  of  K«*.  h  Narr&) 

it  ^»Ko»TO  bed  ^f  Sindh),  bn, 

old  channel  of  the  Satle,.  ag  ^      pp,  ;  to  tbe 

^•Ste  seethe  south  of  *  *  "Wj* 

— T^FTT^   »  great  portk^Tsindh  and  the 

*  JiiUiot,  1,  7».  ,     .    ,       •  v.bn,„.        pniintrv    and  are  still 

writers  (Elliot,  I,  524),  once  occupied    eastwaid  oi  tbw  ludu*. 
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This  lake  could  only  be  ihe Lno     S       *  ^  Seea  hat  water 


butle^^r^^  fem  ^  ^ustotLe 
overflow  its  banks  for  a  space  of  fift  *  i'""'8  the  kandtffon, 
over  the  country,  finding  theb  wav  nt  7  ?•  ?  °l  m°re'  and  ^ 

When  the  floods  of  the  T  7  Wt°  the  latter- 

of  water  sometimes  thus  enters  tZ  T  ™ry  fe1''  a  «reat  volume 
J?  1826,  as  mentioned  by  fi„±,  ^T-  ?'S  Was  the  cas« 
times  since.  The  Aror  canal,  excavated  f  °°0U,'red  several 
conducts  the  waters  of  the  Indus  into  hp  N  *  ^  ag°'  ak° 
The  tract  thus  subiert  f«  ;      ?  Narra" 

fifteen  m?iebst°sft  S*^^  ^  ^  *  f™  -  » 

^fiS*  fuf  r  Lr * ^    nver;  and  couse- 

the  Indus  etoSl°tPhee  N^^^^T^  ^  * 
latter  channel  was  forsaken  by  tK>"       he  ?u,l)Positio»  that  the 

^Ttetr^r  ^  ^  tff  * 
Aror  and  the  boX  *«  &  deita  ' 

has  ,t  any  communication  with  the  T,!^  "V"'  aPproaeh,  nor 
Narra  could  not  have  been  the  Indt  !l  Ttherefo'«>  O'thor  the 
must  have  been  above  Bnkhar  and  A  ^  h?ad,  °f  the  del'a 
toofer  north  for  the  situation  of  P^tat        '  WhlCh  is  mucL 

beforeTe  SeT  the*  de^fi  took  Sindomana  (Sehwan) 
nver  divided  half-way  betjL„X  aCC0rdla2  to  Ptolemy,  the 
Oxykanus.  This  city!  which  was  sev  TS*  aud  the  ^pifal  of 
Jion  of  the  Chenab  wilh  the  Indus  h?  bel™  the  junc- 

General  Cunningham  with  Mahnl  r^, ldentifled  bJ  Major- 

west  of  Aror*  Vrom  his  Sfc25S£  La*\na' ^ffve  J* 

divided  near  to,  the  Mibra° 

was  several  days'  journey  south T  T'  a  that  this  caPital 
Ihn  Haukal  place  Vis  ZtC^A^  £l  Istakhri  a"d 
and  Mansura;  so  also  it  h "uffl*  between  Multau 

Askal-ul-Bilad.  AI  Idr  i  savs  t  °W°- m  the  maP  of  the 
Mansura  is  seven  days.  The  Zd  t  J^T  from  A™  to 
havejbeen^a  long  Wc7  £2  J  toft  to  "2 

*  Ancient  6eoS™Pl>?^^  ' — 
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bed  of  the  eastern  arm  of  the  Indus  still  exists  to  the  west 
of  the  Narra,  in  the  position  ascribed  to  it  by  the  writers  named. 

7^.— No  allusion  is  made  by  any  of  Alexander's  historians  to  a 
large  river,  such  as  the  Hakra,  entering  the  Indus  below  the 
Akesines  ;  although,  with  an  army  marching  along  the  bank,  such 
a  junction  could  not  have  been  overlooked. 

8th.— Rai  Chach  and  Muhammad  fLasim,  the  former  in  the 
seventh,  and  the  latter  in  the  eighth  century,  crossed  no  river  in 
marching  from  Aror  to  Multan  till  they  reached  the  Biyas. 

9th— Sehwan  has  nourished  probably  from  the  time  of  Alexander, 
but  certainly  from  the  reign  of  Rai  Siharas,  in  the  sixth  century, 
to  the  present  time.  This  could  not  have  been  the  case,  in  a  ram- 
less  region,  if  the  Indus  had  been  flowing  in  the  Eastern  Narra, 
between  sixty  and  seventy  miles  distant.  Further,  the  Chach-nameh 
tells  us  that  when  Muhammad  Kasim  laid  seige  to  Sehwan  (A.D. 
71 2)  the  river  Sindhu  flowed  on  the  northern  side  of  his  camp  * 
"Whether  this  refers  to  the  main  stream  or  to  its  branch,  the  Aral, 
signifies  little,  as  the  latter  has  no  connection  with  the  Eastern 
Narra,  and  could  not  have  been  in  existence  had  the  Indus  not 
flowed  in  its  present  course. 

10^.— The  name  (Muhammad  Tur)  of  the  city  which  was  ruined 
by  the  drying-up  of  the  Hakra,  and  its  having  been  the  capital  of 
the  Sumra  dynasty,  which  lasted  from  about  the  middle  of  the 
eighth  to  the  latter  part  of  the  thirteenth  century,f  show  that  this 
event  happened  long  after  the  conquest  of  Sindh  by  the  armies  of 
Islam.  At  that  time  the  course  of  the  Indus  is  known  to  have 
been  to  the  west  of  Aror. 

Thus,  if  the  Eastern  Narra  was  ever  the  bed  of  the  Indus,  it 
must  have  been  previous  to  the  time  of  Alexander.  While  the 
Sutlej,  as  we  have  seen,  continued  to  flow  in  this  channel  as  late  as 
the  thirteenth  century. 

Much  interesting  information  as  to  the  rivers  of  Sindh  may  be 
gathered  from  the  description  of  the  marches  of  the  army  under 
M uhammad  Kasim.  We  learn  from  Al  Biladuri,  that  the  Arab  com- 
mander before  reaching  Nirun(Haidarabad)  crossed  a  river  "on  this 
(west)  side  of  the  Mihran/'j  And,  according  to  the  Chach-nameh, 
after  staying  some  days  at  Nirun,  he  determined  to  go  to  Siwistan, 
and,  having  captured  it,  to  re-cross  the  river  and  proceed  against 
Dahir.§  That  this  also  was  the  "  river  on  this  side  the  Mihran"  is 
evident,  as  Nirun  was  to  the  west  of  the  main  stream  of  the  Indus, 
which  had  not  yet  been  crossed. 

Having  taking  Siwistan,  Sisam,  and  the  country  opposite  the 
fort  of  Baghrur  (Bukhar?)  on  the  Mihran,  Muhammad  Kasim 
received  orders  from  Hajjaj  to  return  to  Nirun,  take  measures 


*  Elliot,  I,  159.  %  Elliot,  I,  121. 

f  Elphiastone's  History,  312,  §  Ibid,  1, 158, 
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to  cross  the  Mihran,  and  to  fight  with  Rai  Dahir.  The 
Arab  commander  again  arrived  at  Nirun,  when  he  collected 
boats,  and,  having  constructed  a  floating  bridge,  he  crossed  the 
Mihran.  After  several  marches  the  army  came  to  Jewar  or  Jaipur 
on  the  banks  of  a  stream  called  by  the  Arab  writers  Wadhawah  or 
Dadhawah,  near  which  a  battle  was  fought  and  Rai  Dahir  was 
killed* 

The  fort  of  Rawar,  the  residence  of  the  King  of  Sindh,  was 
built  upon  this  river,  which  was  navigable  both  above  and  below 
it,  for  Muhammad  Kasim  directed  Nuba,  son  of  Daras,  to  hold  the 
place  and  keep  the  boats  ready,  and  if  any  boat  coming  up  or 
down  the  river  was  loaded  with  men  or  arms,  to  take  them  and 
bring  them  to  the  fort.  "  And  he  placed  the  boats  on  the  upper 
partof  the  river  under  the  charge  of  Ibn  Zyad«ul-Abdi."f 

This  Wadhawah  or  Dadhawah  was  evidently  the  Hakra  which 
bore  amongst  other  names  those  of  Wandanwah  and  Dahanwah. 

The  Mihran  or  main  stream  of  the  Indus  at  that  time  was  the 
channel  now  known  as  Dhora  Puran.  And  the  tc  river  on  this 
side  the  Mihran  "  must  have  been  the  eastern  and  then  smaller 
branch  of  that  stream. 

Elphinstone  has  placed  Rawar  and  the  scene  of  Rai  Dahir's 
defeat  upon  the  Indus,  the  existence  of  the  Hakra  as  a  separate, 
river  not  having  been  known  ;  but  the  Chach-nameh  distinctly  says 
that  the  fort  was  built,  and  the  battle  was  fought,  on  the  banks  of 
the  Wadhawah  or  Dadhawah,  and  that  this  was  several  marches 
beyond  the  Mihran.J 

The  Dhora  Puran  may  be  traced,  under  different  names,  from 
above  Halla  to  the  Rann  of  Kach.  There  can  be  no  doubt  that, 
as  observed  by  Pottinger,§  this  was  the  eastern  branch  of  the  Indus 
down  which  Alexander  sailed  to  the  great  lake  and  to  the  sea. 

This  also  was  evidently  the  eastern  or  greater  arm  of  the 
Mihran,  described  by  Rashid-ud-dm  as  branching  off  from  above 
Mansura  to  "  the  east,  to  the  borders  of  Kach,"  and  "  known  by 
the  name  of  Sindh  Sagara."  || 

This  ancient  river-bed  is  also  identical  with  the  Sankra  Nala 
which  was  constituted  by  Nadir  Shah  the  boundary  between  his 
dominions  and  those  of  the  Emperor  of  Dehli. 

On  the  east  bank  of  this  channel  are  the  ruins  of  Brahmanabad, 
the  ancient  capital  of  Sindh ;  and  on  the  west  was  built  its 
famous  successor  Mansura,  upon  the  site  of  which,  in  the 
fourteenth  century,  was  founded  the  still  later  Nasirpur. 

The  Dhora  Puran,  therefore,  was  the  Mihran  of  Muhammad 
Kasim  ;  and  to  the  eastward  of  this  flowed  the  Wahind  Sagara, 
Hakra,  or  Dahanwah. 

*  Elliot,  I,  170.  §  Journal  Royal  Asiatic  Society, 

t  76wM,'l89.°  Mo.  II. 

%  Ibid.,  I,  168,  172.  11  Elliot,  I,  49. 
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•  a      n  WW  aonlied  to  both  rivers  has  led  to  some 
The  term  Sagara  beg  -§P^8  manuscript  of  the  Cbach 

confusion.  in  us,  "  o  ment;oned  as  the  stream  up  which 
nameh,  the  Wahind  Sagara  is  m  boats  towards  Nirun, 

Muhammad  K£»  sent  to  mango^  ^  ^  ^  evidently 
when  the  Sind  Sagara,  as  given 

'lagat  of  which,  as  already  — 
appears  to  havebaen  rendered  b^som  of^  ^ 

literally,  as    Sea    tDa"r  hich  was  hetween  two  branches 

that  the  famous  city ^^f^western)  side  of  the  sea  of  Sindh 
of  the  Indus,  was  built^ on & s  (,wes      ^  ^  ^  other  gide 

(Sindh  Sagara  ?),  and  the  fortress  oommentators  in  their 

facing  H!nd*   Thishas  tiouo      ,  t      ^  other  ancient  ^ 
endeavours  to  identify  the  sites  01  invasions, 
mentioned  by  the  hist orians  of -to e  ear  y  from  tng  ffima_ 

The  course  of  the  lost  n er  ha -  now  en  ^ 

layas  to  the  sea.  Probably,  with  mo  gufficient 
additional  information  on  *e  » :d  to  show  that  the  Hakra 

evidence  has,  however,  been  brought ,  to  war  ^ 
did  not  dry  up  in  consequence to  flow  in  their 
of  its  source  • but ^^^ZJL  channel  to  the  ocean, 
ancient  bed,  still  find  tneir  way   J  h  miss  ng  river  was  not 

It  has  also  been  demonstrated  tha it  B  ^ 

the  Gaggar,  nor  tbe  sacred  Saraswat.  no^  y  ^     ^  ^ 

but  was  no  other  than  the ^well-known  &a  j  ^  ^  ^ 
below  Ferozepore,  now  known  ny  in* 

ancient  Vipasa  the  Bj  P^^iS  o«t  that  the  mysterious 
In  addition  to  this  it  Has loeen  p  de  w&g 

"  Lost  River."   —   - 


*  Elliot,  I,  126. 
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PREFATORY  NOTE. 


The  following  is  the  reprint,  with  a  few  trifling 
additions  and  alterations,  of  a  paper  which  was 
read  at  the  Society  of  Arts  at  the  request  of  the 
Indian  Committee  of  the  Council.  It  has  been 
published  in  this  form  with  the  permission  of  the 
Society,  and  at  the  suggestion  of  several  of  its 
members,  in  consequence  of  representations  that 
more  applications  than  could  be  complied  with  had 
been  made  for  the  number  of  the  Society's  Journal 
which  contained  the  paper. 

In  the  Appendix  will  be  found  the  opinions  of 
Mr.  R.  W.  Crawford,  Chairman  of  the  East  Indian 
Railway  Company ;  the  Earl  of  Northbrook,  late 
Viceroy  of  India;  and  Mr.  Hyde  Clarke,  Chairman 
of  the  Indian  Committee  of  the  Society  of  Arts, 
as  expressed  subsequently  to  the  reading  of  the 
paper. 

19th  March,  1877. 


INDIAN  RAILWAYS. 


It  is  needless  to  dwell  upon  the  importance  of 
applying  to  every  country  that  most  necessary  of  all 
aids  to  material  development,  the  formation  of  com- 
munications. It  may  be  laid  down  as  an  axiom 
that  the  nation  which  has  been  best  provided  with 
the  most  suitable  means  of  conveyance,  within  and 
without  its  territory,  has  made  the  greatest  advance 
in  civilisation  and  prosperity. 

There  are  two   ways  by  which  communica- 
tions may  be  carried  on,  viz.  by  land  and  by  canals  and 
water.    In  many  places,  and  for  many  purposes,  Railways, 
rivers  and  canals  afford  the  readiest  and  cheapest 
mode  of  internal  transit;    but  the  former  are 
only   available,  and  then  only  when  navigable, 
for  places  situated  on  or  near  their  banks ;  the 
latter  can  only  be  constructed  when  the  water 
is  at  hand  to  fill  them,  and  where  the  gradients  of 
the  country  favour  its  flow.    The  great  advantage 
of  land  communication  is  that  it  can  be  formed 
wherever  it  is  wanted ;  that  it  can  unite  towns  and 
military  posts  by  the  shortest  routes  ;  that  it  ensures 
speed  and  punctuality,  and  that  it  is  more  free  from 
interruptions.    Many  important  towns  and  many 
districts,  rich  in  mineral  and  agricultural  pro- 
duce, would  be  cut  off  from  each  other,  and 
from'  their  nearest  port,  if  they  depended  upon 
water.     Even  where  rivers   exist  it  has  been 
found  necessary  to  construct  railways.   In  England 
no  new  canals  have  been  cut  since  railways  were 
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introduced,  and  some  canals  have  been  converted 
into  railways.  The  establishment  of  flotillas  of 
steamers  on  the  navigable  parts  of  the  Thames, 
Rhine,  Seine,  and  other  rivers,  did  not  prevent  the 
necessity  for  constructing  railways  along  their  banks. 
In  India  we  have  the  example  of  the  Indus.  For 
some  time  it  was  attempted  to  carry  on  the  traffie 
between  the  port  of  Kurrachee  in  Seinde,  and  Lahore 
in  the  Punjab,  by  the  joint  instrumentality  of  the 
two  railways  in  those  provinces,  and  the  flotilla  on 
the  river  between  Kotree  and  Moultan,  but  the 
navigation  was  difficult,  slow,  and  perilous,  and  the 
service  was  inadequately  performed.  It  has,  there- 
fore, been  superseded  by  a  railway. 

The  object  of  these  prefatory  remarks  is  simply 
to  point  out  that  India  would  have  been  deprived 
of  an  important  and  necessary  aid  to  advancement  if 
she  had  not  been  supplied  with  railways.  I  do  not  for 
a  moment  wish  to  imply  that  canals  are  not  equally 
important  and  necessary  in  their  proper  place,  or  that 
there  is  really  any  rivalry  between  canals  and  railways 
in  that  country.  There  should,  on  the  contrary, 
be  close  alliance  and  well-arranged  co-operation. 
By  the  judicious  combination  of  the  two  the  future 
resources  of  the  country  would  be  found  incalculable. 
The  one  will  fertilise  the  land,  the  other  will  carry 
the  produce  where  the  river  or  canal  cannot  take  it. 
An  enormous  amount  of  virgin  soil  would  be  brought 
into  cultivation ;  the  failures  of  crops  would  not  be 
of  such  common  occurrence  as  they  are  now,  and, 
if  scarcity  were  to  prevail  in  any  districts,  the  pro- 
ducts of  more  favoured  parts  of  the  country  could 
be  conveyed  to  them.  Famines,  in  fact,  would  not 
be  known,  and  the  general  wealth,  prosperity,  and 
comfort  of  the  people  would  be  promoted.  We  have 
already  had  instances  where  canals  and  railways  have 
gone  hand  in  hand  to  avert  suffering  and  famine. 
The  scarcity  which  followed  the  drought  in  the 
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North- West  Provinces,  in  I860,  and  in  Bengal  in 
1874,  would  certainly  have  been  accompanied  by 
famine  if  it  had  not  been  for  the  joint  action  of 
canals  and  railways. 

Before  describing  the  railways  of  India  and  their  ^u°[ry 
effects,  it  may  be  useful  to  take  a  glance  at  the  before  the 
country  anterior  to  their  establishment.  Any  his-  introduc- 
tory of  the  material  progress  of  India  may  well  be  raiiways. 
divided  into  a  pre-railway  and  a  post-railway  period. 
Since  their  introduction  India  has  made  great  strides, 
partly  through  their  instrumentality  and  partly 
through  contemporaneous  causes.  For  some  time 
after  British  supremacy  had  been  acknowledged, 
little  was  clone  in  the  shape  of  forming  good  and 
reliable  communications.  Fifty  years  ago  the  high- 
way from  Calcutta  to  the  North-West  Provinces 
was  the  river.  The  interesting  journals  of  Bishop 
Heber  and  other  travellers  of  those  clays  describe 
the  time  occupied  and  the  dangers  and  difficulties 
encountered  on  the  journey.  Any  .attempt  to  go 
from  Southern  India  to  Delhi  or  Lahore  by  land 
was  not  thought  of.  The  physical  features  of  the 
country  offered  difficulties  which  were  wellmgh 
insurmountable  by  the  ordinary  traveller.  It  would 
have  occupied  him  months,  nay,  probably,  years, 
for  he  could  only  move  with  comfort  and  safety  to 
health  in  the  cool  season.  Now  it  could  be  accom- 
plished with  ease  in  a  week  or  ten  days.  Within 
the  period  I  have  mentioned — i.  e.  in  1830 — Sir 
John  Malcolm,  then  Governor  of  Bombay,  was  open- 
ing for  the  first  time  a  cart  road  which  had  been  made 
up  the  Bhore  Ghat,  and  spoke  of  it  as  a  work  which 
was  "  to  break  down  the  wall  between  the  Concan 
and  the  Deccan."  It  was  regarded  as  a  magnificent 
engineering  feat.  What  would  have  been  thought, 
by°those  who  rejoiced  on  this  occasion,  of  the  rail- 
way which,  within  the  period  of  a  generation  after, 
was  taken  over  the  same  barrier  and  opened  by 
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Malcolm's  worthy  successor,  Sir  Bar  tie  Frere, 
amidst  a  similar  flourish  of  trumpets  ?  There  were 
obvious  reasons  why  we  were  backward  in  prose- 
cuting public  works  in  India.  Wars,  internal  com- 
motions, our  political  relations  with  native  states, 
the  settlement  of  newly  acquired  territory,  occupied 
and  engrossed  the  attention  of  the  Government  and 
its  officers.  The  want  of  money  also,  and  the 
absence  of  suitable  materials  for  road-making, 
especially  in  the  Bengal  Presidency,  were  serious 
impediments.  It  must,  however,  be  admitted  that 
there  was  wanting  that  recognition  and  due  appre- 
ciation of  the  importance  and  value  of  well-chosen 
public  works  which  characterises  our  administrators 
of  the  present  day.  It  was  not  unnatural,  there- 
fore, nor  without  some  cause,  that,  in  answer  to 
observations  which  were  made  on  the  scarcity  of 
communications,  the  authorities  dwelt  upon  the  fact 
that  for  a  third  of  the  year  the  whole  country 
might  be  regarded  as  a  road,  that  they  made  the 
most  of  the  few  hundred  miles  of  pucka  road  which 
existed,  and  argued  that  for  general  use  fair  weather 
tracks  only  were  required. 

As  the  political  atmosphere  became  clearer  and 
quieter,  a  stronger  sense  of  the  necessity  for  extended 
communication  was  entertained,  and  a  systematic 
commencement  was  made  with  roads  and  with 
works  of  irrigation.  Just  as  railways  were  on  the 
eve  of  being  introduced,  several  well-constructed 
highways  had  been  established,  and  canals  had  been 
cut.  In  1850  about  3200  miles  of  metal  trunk 
roads,  and  1800  miles  of  canal  were  in  existence. 
This,  of  course,  was  a  mere  scintilla  of  what  was 
required,  and  was  by  no  means  commensurate  with 
the  social  and  commercial  wants  of  the  community, 
rirst  intro-  jj^  {-Q  j.jme  ^  qUestion  of  introducing  rail- 
auction  of  •    ,      XT      111      P  1j1  1  •  n 

railways,    ways  into  India  had  only  formed  the  subject  of 
discussion  and  controversy.    Railways,  after  all, 
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are  nothing  more  than  the  best  known  means  of 
carrying  on  communication  by  land.    But  what 
with  prejudice,  timidity,  and  a  dread  of  spending 
money  beyond  the  usual  limits  of  military  and  naval 
establishments,  civil  administration  and  jails,  there 
was  considerable  difficulty  in  persuading  some  per- 
sons  even  to  believe  that  railways  were  good  for  India. 
The  first  serious  proposal  to  introduce  them  was,  curi- 
ously enough,  treated  almost  with  derision  by  some 
of  those  who  were,  or  who  were  thought  to  be,the  best 
judges  of  the  country  and  people.  "  The  railways, 
said  they,  "  might  possibly  be  made ;  but  the  natives 
would  not  use  them."    Then  came  the  bugbear  of 
physical  obstructions,  and  after  that  the  money  diffi- 
culty. All  this  may  appear  to  us  frivolous  and  weak, 
but  tempora  mutaniur.    Now  things  are  different. 
Then  the  irresistible  force  of  facts  and  examples  used 
by  men  of  energy  and  perseverance  like  Macdonald 
Stephenson,  John  Chapman,  W.  P.  Andrew,  and 
others,  as  well  as  by  some  in  the  service  of  Govern- 
ment who  were  fully  alive  to  the  importance  of  the 
work  were  required  to  bring  the  matter  to  a  point 

When  at  last  it  was  decided  that  railways  should  The^ 
be  made  in  India,  it  is  not  to  be  wondered,  after  system. 
all  that  had  occurred,  that  the  first  step  was  a 
cautious  and  tentative  one.    It  was  a  question 
whether  the  lines  decided  upon  should  be  taken  in 
hand  by  the  State  itself  or  by  joint- stock  companies. 
Unaided  private  enterprise  not  being  forthcoming, 
the  latter  agency  involved  the  necessity  for  State 
assistance  and  control,  and  all  the  inconveniences 
and  complications  of  a  double  system.    It,  never- 
theless, had  its  advantages.    The  chief  reasons  for 
preferring  it  were  that  Government  was  doubtlul 
of  its  own  power  to  undertake  works  of  this  cha- 
racter •  that  objections  were  entertained  in  those 
days  to  the  raising  by  the  East  India  Company  of 
money  for  such  purposes  in  England :  that  it  was 
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desirable  to  introduce  into  India  private  enterprise 
in  some  shape,  even  although  its  spirit  might  be 
damped  by  the  guarantee  of  a  certain  return  on  the 
capital  embarked ;  and  that  a  permanent  body  like 
a  London  company  could  be  better  depended  on  for 
the  appropriation  of  funds  specially  raised  for  a  rail- 
way than  the  Government  itself.    The  Board  of 
Control  were  very  strongly  in  favour  of  employing 
companies ;  the  Court  of  Directors  were  not  so. 
But  it  was  plain  that  more  delay  would  occur  if 
some  agreement  was  not  come  to,  and  all  were  now 
anxious  to  see  a  commencement  made.    It  was 
accordingly  settled,  after  a  prolonged  negotiation 
with  the  East  Indian  Railway  Company  and  the 
Great  Indian  Peninsular  Railway  Company,  that 
an  experimental  line  of  about  100  miles  in  Bengal 
should  be  committed  to  the  former,  and  of  50  miles 
in  Bombay  to  the  latter.    Interest  at  the  rate  of  5 
per  cent,  per  annum  was  guaranteed  on  £1,000,000 
for  the  line  from  Calcutta,  and  on  £500,000  for 
that  starting  from  Bombay.    A  complete  Govern- 
ment control  over  the  proceedings  of  the  companies 
was  provided,  and  such  provisions  made  for  giving 
a  share  of  profits  to  shareholders  in  the  event  of 
successful  management,  as,  it  was  hoped,  would 
counteract  the  enervating  effects  of  an  assured 
minimum  rate  of  interest.    I  clo  not  propose  to 
discuss  at  any  length  the  merits  or  demerits  of  this 
arrangement.    I  know  that  the  policy  which  dic- 
tated it  has  been  objected  to  ;  that  the  guarantee 
system  is  regarded  by  some  with  aversion,  and  that 
it  has  been  condemned,    I  rejoice  that  the  neces- 
sity no  longer  exists  for  resorting  to  it,  but,  with 
all  its  objections,  it  was  on  the  whole  the  most 
practicable  one  at  the  time.    The  delays  and  fail- 
ures which  had  occurred  in  operations  undertaken 
by  the  Public  Works  Department,  the  habits  which 
had  been  acquired  of  commencing  works  and  mak- 
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ing  no  provision  for  completing  them,  the  reversal 
by  one  superintendent  or  commissioner  of  a  district 
of  the  policy  of  his  predecessor,  all  concurred  to 
show  that  the  organisation  of  the  department  was 
not  such  as  qualified  it  to  take  in  hand  the  railways 
of  the  country.  The  financial  difficulty  was  greater 
still.    The  only  sure  way  of  raising  money  as  it 
was  wanted,  and  of  securing  its  application  to  the 
object  in  view,  was  through  the  instrumentality  ot 
companies.  This  alone  was  an  immeasurable  advant- 
age, and  has  been  acknowledged  as  such  by  many 
who  are  most  opposed  to  the  system.    It  will 
readily  be  understood  that  any  uncertainty  m  ob- 
taining funds  and  any  irregularity  in  supplying 
money  while  works  are  going  on  are  fatal  to  pro- 
gress  and  economy.    I  have  only  further  to  say 
that  Lord  Dalhousie,  who,  besides  his  powers  ot 
administration,  was  not  a  man  to  do  anything  with- 
out good  reasons  and  without  much  reflection  and 
deliberation,   recommended   the   employment  of 
guaranteed  companies  for  carrying  out  his  scheme 
of  main  lines,  and  that  I  believe  this  scheme  would 
not  have  been  brought  to  its  present  state  of  comple- 
tion under  any  other  plan.    After  Lord  Dalhousie's 
recommendations  arrived  in  Leadenhall  Street,much 
remained  to  be  done.    I  happened  to  be  behind 
the  scenes,  and  witnessed  the  difficulties  as  they 
cropped  up  one  after  another,  and  it  was  fortunate 
for  India  that  there  were  men  at  hand  like  Lord 
Brouohton  and  *Sir  Charles  Wood,  Sir  James 
Melvill,  Sir  James  Hogg,  and  Mr.  James  Wilson, 
who  with  willingness  to  drop  minor  points  of  dif- 
ference, had  the  practical  sagacity  to  arrive  at  con- 
clusions by  which  the  object  they  all  had  at  heart 
should  be  accomplished.  I  feel  bound,  before  leav- 
ing this  part  of  the  subject,  to  do  justice  to  the 
Boards  in  this  country  for  the  useful  part  they  have 

*  Now  Lord  Halifax. 
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taken,  not  so  much  as  representative  bodies  as 
constituted  agencies,  in  carrying  out  these  works. 
They  were  created,  it  should  be  remembered,  at  a 
time  when  more  was  known  about   railways  in 
England  than  in  India.  By  an  admixture  of  Indian 
knowledge  and  English  experience   among  the 
Directors,  aided  as  they  were  by  the  highest  engi- 
neering skill  this  country  could  produce,  they  were 
enabled  to  do  the  necessary  work  in  this  country  and 
to  give  directions  to  their  agents  in  India  in  a  more 
satisfactory  manner,  probably,  than  could  have  been 
done  by  any  Government  department. 
System  of      The  trunk  railways  proposed  by  Lord  Dalhousie 
decided     were  selected  with  the  view  of  securing  the  greatest 
on.        political  and  commercial  advantages.  Commencing 
in  the  south  at  the  port  of  Beypoor,  on  the  western 
coast,  a  line  stretches  across  to   Madras,  with 
branches  to  the  foot  of  the  Neilgherries  and  to 
Bangalore.     A  line  proceeds  thence  in  a  north- 
westerly direction  to  Bombay,  and  from  that  city 
crosses  the  central  provinces  of  India  via  Jabbalpur 
to  Allahabad,  throwing  out  a  branch  to  Nagpur. 
At  Allahabad  it  meets  the  great  line  which  extends 
from  Calcutta  to  the  north-west  frontier,  via  Agra, 
Delhi,  and  Lahore.    A  line  was  also  laid  out  com- 
mencing  from   Bombay   and   going   north,  its 
ultimate  terminus  being  Delhi.     This  latter  line 
has  only  proceeded  at  present  so  far  as  Ahmedabad 
ill  a  northerly  direction,  but  a  metre  gauge  State 
line  has  been   brought  down  to  Ajmere  from 
Agra   and    Delhi,   the   important   gap  between 
Ajmere  and  Ahmedabad  being  in  the  category 
of  those  which  have  been  sanctioned,  and  are  about 
to  be   commenced.     Lord  Dalhousie  described 
this  line  as  of  the  "greatest  political  and  com- 
mercial value  "  more  than  twenty  years  ago.  It 
certainly  has  not  diminished  in  value  since  that 
titne,  and  in  addition  to  the  objects  just  mentioned^ 
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the  prevention  of  a  repetition  of  famine  m  the 
districts  through  which  it  will  pass  may  well  be 
borne  in  mind.    Famines  have  cost,  and  one  at 
this  moment  is  unhappily  costing,  the  country 
millions.    Money  disbursed  on  these  occasions  is 
necessarily  spent  hurriedly,  lavishly,  and  perhaps 
wastefully,  whereas,  if  applied  to  canals,  irrigation 
works,  and  railways,  well  chosen  and  economically 
constructed,  it  would  afford  better  means  of  relief 
when  scarcity  occurred,  and  would  produce  revenue 
to  the  State  out  of  the  increased  traffic  receipts 
which  famines  cause.    As  an  illustration  of  this,  1 
have  only  to  refer  to  the  traffic  on  the  East  Indian 
Railway  for  the  years  preceding  and  following  the 
scarcity  of  1874.    The  total  amount  received  in 
1S73  and  1875  together,  from  the  class  embracing 
2,  was  il,331,400.  In  1874  it  was  £1,385,000, 
or  more  than  double  the  average  of  tne  other  two 
years     The  amount  of  grain  nioved  to  the  taimne- 
stricken  districts  was  800,000  tons. 

The  gauge  fixed  upon  for  the  original  trunk 
lines  was  five  feet  six  inches.    It  is  easy  to  be 
wise  after  the  event  and  to  be  critical  when 
experience  has  been  gained.    It  does  not  there- 
fore, show  any  particular  sagacity  to  say  ot  Lord 
Dalhousie's  grand  scheme  that,  in  some  cases 
the  alignment  might  have  been  more  suitable,  and 
that  it  would  have  been  better  if  the  gauge  of 
English  lines  (as  was  proposed  by  the  Court  ot 
Directors)  had  been  adopted.    Lord  Dalhousie  him- 
self would  probably  have  said  the  same  if  he  were 
now  alive.    At  that  time  the  Court  of  Directors 
were  thought  to  be  rather  behind  the  age  in  pro- 
posing so  old-fashioned  a  gauge  as  the  four  feet 
eight  inch;  and  in  India  the  question  was,  not 
whether  five  feet  six  inches  was  wide  enough,  but 
whether  six  feet  would  not  be  better.    The  five  feet 
six  gauge  was,  in  fact,  a  compromise. 
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Com-  A  decided  and  determined  commencement  was 

DfCopme-nt  tnus  .mac^e  in  the  work  of  constructing  a  compre- 
-ions.       hensive  scheme  of  railways,  which  should  provide 
India  with  main  lines  of  communication,  and  form 
a  basis  for  future  ramifications.     With  the  excep- 
tion of  the  larger  rivers  and  the  Western  Ghats, 
the  natural  features  of  the  country  did  not  present 
very  serious  difficulties  •  although  in  crossing  the 
extensive  plains  and  feverish  valleys,  wild,  inhos- 
pitable, and  unhealthy  tracts  had  to  be  penetrated. 
The  engineering  obstacles  just  referred  to  were, 
however,  of  no  ordinary  character.    I  have  already 
alluded  to  the  lines  which  were  taken  over  the 
mountain  barrier  separating   Bombay  from  the 
Deccan,  the  first  running  parallel  with,  although 
at  an  average  of  some  fifty  miles  from,  the  coast  for 
many  miles.     The  works  on  these  ascents  are 
magnificent  monuments  of  engineering  skill  and 
perseverance.    The  crossing  by  the  Thull  Ghat  on 
the  North-Eastern  line  of  the  Great  Indian  Penin- 
sula Railway  is  1912  ft.  above  the  level  of  the  sea  ; 
that  by  the  Bhore  Ghat,  on  the  South-Eastern  line, 
is  at  an  elevation  of  2037  ft.     The  Thull  Ghat 
incline  is  nine  miles  in  length ;  the  steepest  gradient 
is  1  in  37,  for  upwards  of  four  miles  ;  the  sharpest 
curve  is  15  chains  radius,  for  20  chains  50  links; 
the  length  of  tunnelling  is  1962  yards.    The  Bhore 
Ghat  incline  is   fourteen   miles  in  length;  its 
average  gradient,  1  in  48  ;  its  steepest  gradient  is 
1  in  37  for  1  mile  38  chains,  and  1  in  40  for  8 
miles  6  chains  ;  its  sharpest  curves,  one  of  15  and 
two  of  20  chains  radius ;  its  length  of  tunnelling,  1 
mile  44  chains.    The  cost  has  been  at  the  rate  of 
from  £50,000  to  £60,000  a  mile.     These  were 
formidable  and  expensive  works ;  but  the  rivers  of 
India  are  what  have  puzzled  and  thwarted  the 
engineer,  and  upset  his  calculations,  more  than 
anything  else.     Bridges  have  been  broken  down 
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and  swept  away  by  the  floods,  and  their  foundations, 
even  when  laid  60  feet  below  the  bed  of  the  river, 
have  been  undermined  by  the  water.    We  have 
very  little  idea,  in  this  country,  of  such  tremendous 
forces,  and  they  were  scarcely  expected  in  India; 
at  any  rate,  they  were  not  understood.    The  shift- 
ing character  of  these  streams  has  also  been  a  source 
of  expense  and  trouble.    While  the  bridge  over  the 
Sutlej  was  being  constructed,  the  river,  which  had 
been  flowing  for  eighty  years  along  the  north  side 
of  the  valley,  changed  its  course  to  the  south,  and 
the  length  of  the  bridge  had  to  be  increased  in 
consequence  from  4000  feet  to  6200  feet.  At 
Goalundo,  also,  the  terminus  of  the  Eastern  Bengal 
Railway,  notwithstanding  that  £100,000  had  been 
expended  on  protective  works,  the  ground  on  which 
the  station  buildings  stood  disappeared  in  the  course 
of  a  week,  and  was  carried  down  by  the  two  great 
rivers  which  here  meet  to  be  added  to  the  deposits 
at  their  delta.    The  bridges  which  carry  the  East 
Indian  Railway  over  the  Jumna,  at  Allahabad  and 
Delhi,  and  over  the  Soane,  are  magnificent  structures 
and  have  remained  firm  and  safe  since  they  were 
put  up.    A  list  of  the  principal  bridges  and  their 
dimensions  is  given  in  a  table  appended  to  this 
paper.     They  "are  constructed  generally  of  iron 
girders  placed  on  well  foundations  made  of  stone, 
brick,  or  iron  cylinders.     The  railroads  are  con-  Descrfp- 
structed  generally  with  a  single  line  only.    Out  of  ™*£m 
a  length  of  6760  miles  now  open,  about  800 
miles  only  are  double.    The  original  gauge  was,  as 
I  have  already  stated,  five  feet  six  inches.  ^  A 
narrower  gauge  of  the  width  of  a  metre  has  since 
been  introduced,  and  many  of  the  State  lines,  as 
well  as  the  South  Indian  Railway  Company's  system, 
are  made  on  the  smaller  scale.    I  will  only  venture 
to  say  one  word  on  this  very  controversial  point. 
The  object  of  adopting  the  narrower  gauge  was  to 
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ensure  economy,  and  to  enable  India  to  be  supplied 
with  an  extended  system  of  railways  at  the  cheapest 
possible  rate,  it  being  a  question  in  some  cases 
whether  there  should  be  light  narrow  gauge  lines 
or  none  at  all.  At  the  same  time,  care  should  be 
taken  to  apply  the  diminished  size  to  lines  to  which 
the  break  of  gauge  would  be  comparatively  harmless. 
I  may  be  allowed  to  add,  in  passing,  that  the  lines  of 
this  description  over  which  I  travelled  in  India  were 
as  steady  and  smooth  as  the  others,  and  that  there  need 
be  no  apprehension  as  to  their  not  being  easy  and 
comfortable  if  properly  worked.  The  rails  vary  in 
weight  from  84  lbs.  to  the  yard  for  the  broad  gauge  to 
40  lbs.  for  the  narrow.  Latterly,  in  consequence  of 
the  cheapness  of  steel,  many  rails  have  been  sent 
out  of  that  material.  Iron  is  used  for  sleepers  where 
the  soil  is  suitable  for  packing.  Incredible  as  it 
may  seem,  India  failed  to  supply  wood  for  its 
own  sleepers,  and  it  has  been  found  necessary  and 
more  economical  to  send  out  Baltic  wood  creosoted 
than  to  use  that  grown  in  the  country.  The 
materials  sent  from  this  country  to  India  for  the 
railways  include  all  the  iron  and  machinery,  as  well 
as  stores  of  every  description.  Even  grease  for 
lubricating  purposes  has  been  sent  out ;  but 
country  oil  is  now  universally  used.  The  weight  of 
these  materials  had  reached  to  about  5,250,000 
tons,  and  their  value  amounted  to  £35,000,000  up 
to  the  end  of  last  year.  All  this  had  been  sent  out 
since  1850.  In  the  early  stage  of  operations,  one 
great  difficulty  was  the  inland  transport  of  this  mass 
of  dead  weight,  and  a  large  outlay  was  incurred  in  the 
process.  The  ease  with  which  this  is  now  performed 
is  an  enormous  aid  to  the  progress  of  future  lines. 
?irst  open-  The  first  railway  in  India  was  opened  in  April, 
"s?nd,  1853,  the  last  by  H.R.H.  the  Prince  of  Wales,  in 
)rogress.  December,  1875,  when  at  Madura,  in  Southern 
India.    The  line  first  opened  started  from  Bombay 
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and  went  to  Tannah,  a  distance  of  22  miles.  The 
next  year  it  was  extended  a  length  of  13  miles  to 
Callian,  near  which  place  the  line  bifurcates,  and 
proceeds  over  the  two  ghats  in  south-east  and  north- 
east directions.    In  the  same  year  the  first  thirty- 
seven  miles  of  the  East  Indian  Railway,  extending 
from  Calcutta  to  Raneegunj,  were  opened.  In 
1855,  a  length  of  171  miles  had  been  completed, 
120 \  in  Bengal,  and  50J  in  Bombay.    The  next 
year  Madras  contributed  65  miles.     Five  years 
afterwards,  the  mutiny  having  intervened,  836  were 
open,  including  368  of  the  East  Indian,  297  of  the 
Great  Indian  Peninsula,  35  of  the  Bombay  and 
Baroda,  and  136  of  the  Madras.     In  1861  the 
Scinde  line  from  Kurrachee  to  Kotree  (105  miles) 
was  opened,  as  well  as  49  miles  of  the  South  Indian, 
and  in  the  following  year  110  miles  of  the  Eastern 
Bengal,  and  15  of  the  line  from  Calcutta  towards 
the  °Mutlah  were  finished.     In  1862  the  first 
narrow  gauge  and  lightly  constructed  line  was 
opened,    joining   Moorshedabad   with    the  East 
Indian' Railway  at  Nulhati.     By  this  time  the 
East   Indian  Railway  Company  had  completed 
upwards  of  830  miles,  the  Great  Indian  Peninsula 
495,  the  Madras  447,  and  the  Bombay  and  Baroda 
18S!  making  altogether  2352  miles.     Progress  for 
the  next  five  years  proceeded  at  the  rate  of  about 
200  miles  a  year,  and  in  1865  3368  miles  were 
open  for  traffic.    Many  of  the  lines  were  still  dis- 
jointed, and  through  communication  between  the 
principal  cities  and  the  seats  of  the  various  Govern- 
ments had  yet  to  be  completed.     The  year  just 
mentioned  was,  however,  memorable  for  the  comple- 
tion of  the  splendid  bridge  over  the  Jumna,  at 
Allahabad,  and  through  it  of  a  continuous  line  of 
1020  miles  from  Calcutta  to  the  left  bank  of  the 
Jumna  at  Delhi.    In  the  following  year  that  city 
was  connected  with  the  railway  by  the  bridge  across 

2  . 
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the  river     In  the  year  1 870  the  completion  of  the 
ast  section  of  the  North-Eastern  line  of  the  Great 
Sin  UaiLy  enabled  the  whole  line  between 
Bombay  and  Calcutta  to  be  opened  for  traffic  She 
distance  by  the  route  then  established  was  1470 
miles    This  was  reduced  to  1400  in  the  following 
oil  when  the  Chord  line  of  the  East  Indian  Raj 1- 
y      ,™  flni^pfl      In  1871  the  line  across  the 
Shin:  "fte  peninsula  joining  Bombay  with 
Madras  was  completed.    The  opening  o  the  last 
section  of  the  Punjab  and  Delhi  line  also  estab- 
blished  uninterrupted  railway  communication  be- 
tween Calcutta  and  Lahore  and  Moultan,  and 
thus  was  the  system  of  trunk  lines  laid  down  by 
Lord  Dalhousie  carried  to  completion, 
tate  ii„e,    About  this  period  a  new  system  was  introduced. 
Instead  of  employing  companies  to  take  m  hand 
certain  lines  of  railway  which  were  considered 
indispensable  for  the  due   development   of  the 
commerce  of  the  country,  as  well  as  for  its  security, 
the  Government  took  upon  itself  their  construction 
Thus  the  Indus  Valley,  the  Northern  Punjab  and 
the  Raipootana  Railways  were  commenced.    It  was 
at  this  period  also  that  the  metre  gauge  was  adopted 
and  applied  to  several  of  the  undertakings  These 
measures  were  taken  during  the  Viceroyal  y  of  Lord 
Lawrence  and  Lord  Mayo.    The  Indus  Valley  and 
the  Northern  Punjab  Railways,  which  were  com- 
menced with  the  narrow  gauge,  have,  under  the 
instructions  of  Lord  Salisbury,  been  altered  and 
constructed  on  the  standard  gauge  of  5  ft.  6  in 

Upwards  of  5000  miles  of  radway  were  in  1871 
open  in  India.  In  the  five  years  which  have 
followed,  that  length  has  been  increased  to  6760, 
principally  by  the  system  of  lines  in  the  provinces 
ofOudeand  Rohiklund,  542  miles,  on  the  standard 
eauge  •  by  the  lines  from  Delhi  and  Agra  going  south 
through  'Rajpootana  by  Ajmere,  which  have  been 
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constructed  on  the  metre  gauge,  and  are  worked  by 
the  State;  and  by  520  miles  belonging  to  the 
South  Indian  Railway  Company,  whose  system, 
also  constructed  on  the  metre  gauge,  will  extend 
from  Madras  to  Tuticorin,  and  include  the  line 
formerly  called  the  Great  Southern  of  India  Rail- 
way, going  from  Errode,  on  the  Madras  Railway, 
via  Trichinopoly  to  Negapatam. 

It  is  well  known  that,  under  the  contracts  with  J^JJJJ^* 
the  companies,  the  Government  have  the  power  to  menfto 
purchase  the  undertakings  on  certain    specified  purchase 
terms,  the  amount  to  be  paid  at  the  time  ot  pur-lines. 
chase  being  regulated  by  the  average  price  of  the  Terms  and 
stock  during  the  three  preceding  years,  and  the  sum  periods  of 
so  arrived  at  being  payable  at  the  option  of  the  Purcliase- 
Government  in  a  lump  sum  or  in  the  shape  of  an 
annuity,  payable  half  yearly  in  London,  "to  be 
"  reckoned  from  the  time  when  the  gross  amount 
"  would  be  payable,  and  to  continue  during  the  resi- 
"  due  of  the  term  of  ninety-nine  years,  the  rate  of 
"  interest  which  shall  be  used  in  calculating  such 
"  annuity  being  determined  by  the  average  rate  of 
"  interest  during  the  preceding  two  years  received 
"  in  London  upon  public  obligations  of  the  East 
<c  India  Company  (now  of  the  Secretary  of  State  in 
"  Council),  and  which  shall  be  ascertained  by  refer- 
"  ence  to  the  Governor  and  Deputy- Governor  of 
"  the  Bank  of  England  for  the  time  being/'  This 
arrangement  as  to  an  annuity  payment  does  not 
apply  to  the  South  Indian  and  the  Oudh  and  Rohil- 
kund  Companies.    In  their  cases  the  Government 
have  the  option,  instead  of  paying  a  gross  sum,  to 
transfer  to  them  "  such  an  amount  of  5  per  cent. 
"  Government  of  India  Stock,  redeemable  at  par  at 
S(  the  option  of  such  Government,  as  shall,  taking 
"  such  stock  at  par,  amount  to  the  sum  which  the 
"  Secretary  of  State  in  Council  would  have  had  to 
4C  pay  if  he  had  chosen  to  make  the  payment  in  cash." 
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Subjoined  is  a  list  of  all  the  railways,  small  and  great. 


Guaranteed. 
East  India  Main  line 

Jubhalpur  line  

Great  Indian  Peninsula 

Madras  

Bombay,    Baroda,  and 

Central  India   

Scinde,  Punjaub,  and  Delhi 

South  Indian   

Eastern  Bengal   

Oudh  and  Rohilkunde 


} 


State. 

Nalhati  

Calcutta  and  South-Eastern 

Northern  Bengal  

Punjaub  Northern   

Indus  Valley  

Rajputana  (Agra 


and  1 
1)...J 


CD 
I 


CD 


1  co 


to  a 


CD  CD 
H 

■S  ° 


ft.  in. 
5  6 


Delhi  to  Nasirabad) 
Neemuch    (Indore  to 

Neemuch)   

Indore  to  Khandwa  (Hol- 

kars)  

Patri  branch  of  Bombay, 
Baroda,  and  Central 

India  Railway  

Wurdha  Vallev   

Tirhut  

Rangoon  and  Irrawaddy  "1 

Valley   J 

Sindia  (Agra  to  Gwalior) 

West  Rajputana   

Magpur  and  Chattisgarh... 


Beuar. 


Khamgaon 
Amraoti  .. 


Nizam's  Government 
Wadi  to  Hyderabad  and 
Secunderabad   

Provincial. 
Muttra  and  Hathras  ... 


} 


Total. 


G 
6 


5  6 


i 


6 

3l 

6 

6 


4 
5 
3 
5 
5 


3  3| 
3  3f 
3  3# 


5 
3 


G 


Q3 
°8 


5 
3 
3 


Q3 
°8 


5  6 
5  6 


5  6 


3  31 


1,280 

223| 
1,278| 

856^ 

408 

663| 
617! 
159| 
711 


27i 

28 
358^ 
267| 
508 

402 


3021 
85| 

221 

76 
93 

371 

72 
3H| 
123| 


7i 

'  2 

°2 


121 


1,280 

223f 
l,278f 

856-| 

408 


'3  £ 

O  -iH  CD 

o 
R 


o 


30 


9,415f 


663| 
527| 
157-| 
542f 


271 
28 

62 
402 


57 


22^ 


18 
44 


7i 
7i 

'  2 


121 


30 


6,764 


414^ 


327 


21| 

n 


CD 


CD    c-  -rH 

r 

CD 


90 


168i 


3581 
2671 
508 


302| 


281 


58 
49 

371 

72 
314| 
123i 


Capital  Cost. 


27,200,000 
3,300,000 
23,500,000 
10,250,000 

7,750,000 

11,000,000 
3,700,000 
3,000,000 
5,500,000 


30,000 
690,000 

Unfinished. 
2,500,000 

Unfinished. 


768 


2,651 


}>  Unfinished. 


J 


48,600 
30,600 


1,150,000 


93,000 
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The  following  are  the  dates  at  which  the  different 
railway  companies  may  receive  six  months'  notice 
of  the  intention  of  Government  to  purchase. 

The  East  Indian  mainline   loth  February,  1879. 

„    Jabbalpur  line   21st  April,  1883. 

Great  Indian  Peninsula  17th  August,  1899. 

Madras   1st  April,  1907. 

Bombav,  Baroda,  and  Central  India   1st  May,  1905. 

Scinde,"Punjaub,  and  Delhi  1st  January,  1885. 

Eastern  Bengal  30th  July,  1883. 

South  Indian  1st  March,  1890. 

Oudh  and  Rohilkund   2nd  August,  1887. 

It  will  be  easily  understood  that  all  these  great  Work  of 
undertakings  have  not  been  carried  out  without  *he".ngl" 
much  human  exertion,  both  of  mind  and  body,  and 
without  a  large  expenditure  of  money.    The  pro- 
fessional work  done  by  the  engineer,  both  civil  and 
military,  has  not  been  light.    He  not  only  had  to 
overcome  the  natural  physical  difficulties  of  the 
country,  to  which  allusion  has  already  been  made, 
but  he  had  to  submit  to  a  hostile  climate  and  to 
the  pestiferous  vapours  of  the  jungle.    The  labour 
at  his  command  was  inferior  to  what  he  had  been 
accustomed,  and  at  first  was  difficult  to  manage. 
Separated  sometimes  hundreds  of  miles  from  head- 
quarters, and  frequently  30  or  40  miles  from  the 
nearest  European  habitation,  he  had  to  depend  on 
his  own  resources  in  a  great  measure  and  to  make 
the  best  of  poor  materials.    The  way-side  graves 
bear  evidence  to  the  loss  of  many  a  valuable  life. 
The  Mutiny  overtook  many  more  while  helplessly 
engaged  in  the  execution  of  their  work,  and  on  a 
single  tablet  in  the  Memorial  Church  at  Cawnpore 
I  counted  the  names  of  nineteen  engineers  who  had 
fallen  by  the  hands  of  the  mutineers.    I  could  not 
help  thinking  that  these  men  died  as  nobly  as  if 
they  had  fallen  in  the  field  of  battle.    Some  indeed 
did  good  service.    It  will  not  soon  be  forgotten 
how,  at  the  famous  defence  of  Arrah,  Boyle  and 
others  connected  with  the  staff  of  the  East  Indian 
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Railway,  in  company  with  Wake  and  his  com- 
panions, succeeded  in  keeping  the  enemy  at  bay 
until  relieved  by  Sir  Vincent  Eyre, 
and  officers     Besides  the  well-known  names  of  Berkly,  Bruce, 
employed  Brereton,  Brunton,  Campbell,  Graham,  Harrison, 
on  railway        Mesurier,  Bradford-Leslie,  Logan,  Manning, 
operations,  j^^g^  prestage,  Purdon,  Purcell,  Ren  del,  Sibley, 
Turnbull,  Hardy  Wells,  and  Barton  Wright,  who 
were  in  the  service  of  the  companies,  the  distin- 
guished corps  of  Royal  Indian  Engineers  contri- 
buted some  of  its  most  able  men  to  the  work. 
There  were  Baker,  Beadle,  Chesney,  Crawford,  De 
Bourbel,  Davidson,  Dickens,  Drummond,  Greathed, 
Hancock,  Johnson,  Luard,  Kennedy,  Pears,  Peile, 
Pollard,    Killow  -  Pye,    Rivers,    Stanton,  Shaw- 
Stewart,  Strachey,  Taylor,  Trevor,  Yule,  and  White, 
all  of  whom  have  been  some  time  or  other  engaged 
in  railway  work  or  administration.     It  may  be 
safely  said  that  India  will  never  cease  to  feel  the 
effects  of  their  labours. 
Cost.  We  now  come  to  the  cost,  the  capital  cost,  of 

these  6760  miles  of  railway,  with  their  700  sta- 
tions, 1400  locomotives,  and  30,000  vehicles  of  all 
kinds.  It  will  be  convenient,  first  of  all,  to  define 
what  the  capital  is  which  I  propose  to  take  as  re- 
presenting expenditure  on  this  head.  I  do  not  in- 
clude in  it  the  guaranteed  interest  which  has  yet 
been  unpaid  by  the  companies  j  nor  the  loss  incurred 
by  Government  by  the  fixed  rate  of  exchange  ;  nor 
the  price  of  the  land  ;  although  it  must  be  admitted 
the  two  latter  have  formed  a  real  part  of  the  cost 
Loss  by  0f  the  works.  The  loss  by  exchange  has  been 
e'  a  contribution  by  the  Government,  and  has 
amounted  altogether,  after  making  deductions  for 
gains,  to  something  like  £2,000,000.  It  came  to 
pass  in  this  way.  When  the  contracts  were  en- 
tered into,  the  rate  of  exchange  for  the  rupee  was 
Is,  10d.,  and  it  was  stipulated   that  for  every 
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2 2d.  received  by  the  Government  in  England  they 
should  advance  to  the  companies  a  rupee  in  India. 
The  value  of  the  rupee  gradually  rose,  however,  as 
the  railways  advanced,  and  at  length  the  Govern-  _ 
ment  found  themselves  giving  a  rupee,  which  was 
equal  to  2s.,  for  the  Is.  lOd.  they  received.  Some 
consolation  for  this  sacrifice  was  then  felt  in  the 
expectation  that  the  turn  of  the  Government  would 
come  when  the  railway  receipts  were  paid  into  their 
treasuries,  for  then  would  the  Government,  in  the 
same  way,  receive  rupees  worth  2s.  in  India  and 
credit  the  companies  with  Is.  lOd.  in  England ;  but 
the  Government  were  doomed  to  be  unfortunate. 
No  sooner  did  the  railways  begin  to  earn  respecta- 
ble revenues  than  the  exchange  again  fell,  not  only 
to  Is.  10d.,  but  below  [that  rate,  incurring  fur- 
ther loss  by  the  very  operation  through  which  the 
Government  expected  gain.   The  Government  have, 
however,  gained  to  the  extent  of  about  £500,000, 
through  the  higher  rates  of  Is.  lid.  and  2s.  having 
been  fixed  upon  with  some  companies.  Whether 
their  losses  in  the  end  will  be  wholly  recovered  it  is 
impossible  to  say,  and  it  would  certainly  be  unsafe 

to  predict.  . 

The  value  of  the  land  is,  of  course,  an  essential  Value  of 
part  of  the  first  cost  of  the  railway  and  ordinarily 
would  be  a  capital  charge.    It  is  not,  however, 
included  in  the  capital  accounts  of  the  companies, 
as  one  of  the  conditions  of  the  contracts  is  that 
the  land  is  granted  free.    The  exclusion  of  the 
sums  representing  these  items  will  not,  perhaps,  be 
considered  as  giving  so  very  unfair  an  advantage  to  . 
the  railways  as  would  appear  to  be  the  case,  if  it  is 
borne  in  mind,  when  making  up  the  accounts,  that 
the  companies  are  not  credited  with  what  might 
have  been  earned  from  mails  and  troops,  had  not 
the  former  been  carried  free,  and  the  latter  at  re- 
duced charges,  for  the  Government. 
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Unrepaid  The  unrepaid  guaranteed  interest  should  not,  I 
iSnterestt.eed  think,  be  regarded  as  capital.  True,  it  is  not  in- 
terest earned,  and  it  is  a  gift,  pro  re  natd,  to  the 
shareholder ;  but  the  capital  of  a  railway,  or  of  any 
work,  is,  I  take  it,  the  actual  amount  which,  on  its 
completion,  has  been  expended  on  it.  If  railways 
had  been  made  by  Government  with  borrowed 
money,  their  capital  accounts  would  not  have  been 
charged  with  the  interest  accruing  on  the  loans 
which  fell  short  of  the  receipts.  And  if  a  man 
builds  a  house,  and  finds  that  the  rent  gives  him 
two  instead  of  five  per  cent.,  he  does  not  year  by  year 
look  upon  his  house  as  having  cost  the  amount  of  the 
difference  in  addition  to  the  original  outlay.  With 
this  explanation,  I  propose  to  take  as  the  capital  of 
the  railways  only  what  I  find  entered  as  such  in 
the  accounts. 

Capital.  These  show  that  the  guaranteed  lines  now  open 
have  cost  in  round  numbers  £94,000,000,  and  the 
State  lines  about  £12,000,000.  This  gives  an 
average  of  about  £15,600  a  mile.  But  some  have 
cost  much  less  than  others.  The  cheapest  line 
hitherto  has  been  the  Rajpootana,  a  metre  gauge 
line  which  has  cost,  so  far,  about  £6000  a  mile ;  the 
most  expensive,  the  Bombay  and  Baroda,  which 
will  be  upwards  of  £20,000,  although  portions  of 
this  line  have  recently  been  constructed  at  the 
lowest  figure  yet  reached,  viz.  £4000.  The  out- 
lay on  the  East  Indian  has  been  about  £20,000  ; 
on  the  Great  Indian  Peninsula,  £17,800 ;  and  on 
the  Madras,  £12,000  per  mile.  The  Oude  and 
Rohilkund  will  have  cost  about  £11,000  per  mile, 
and  the  Sinde,  Punjab,  and  Delhi,  £16,000.  The 
South  Indian,  also  a  metre  gauge  line,  when  finished, 
will  probably  have  cost  about  £6500.  The  expen- 
diture on  the  trunk  lines  has  been  much  larger  than 
was  expected.  Some  of  it  could  not  have  been 
foreseen ;  some  could  not  have  been  prevented  by 
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any  skill  or  forethought ;  some  may  be  ascribed  to 
imperfect  calculations  ;  and  some  to  mistakes  and 
mismanagement.    A  general  spirit  of  recklessness 
and  extravagance  has  been  laid  at  the  door  of  the 
guarantee  system,  because  a  certain  dividend  was 
assured  to  the  companies  j  but  opinions  differ  on 
this  point.  A  more  efficient  system  of  co-operation 
and  control  might,  I  think,  have  been  established 
by  the  Government  and  the  companies  at  the 
first,  whereby  costly  mistakes  might  have  been 
avoided  and  delay  prevented ;  but  they  were  not 
errors  consequent  on  the  payments  of  interest  to 
shareholders,  and  it  is  only  necessary  to-  point  to 
the  experience  of  railways  in  the  rest  of  the  world, 
whether  in  England,  on  the  Continent,  or  m  America 
(with  the  costof  which  those  of  India  will  not  compare 
unfavorably)  to  show  that  the  absence  ot  the  gua- 
rantee did  not  encourage  or  enable  shareholders  to 
prevent  waste,  extravagance,  and  even  rum. 
P  Amongst  the  sources  of  expense  no  foreseen  Causes  <,f 
may  be  included  the  Sonthal  rebellion  in  1855,  and 
the  Mutiny  in  1858,  both  of  which  events  produced 
destructive  effects  upon  the  works  of  the  East  Indian 
Railway,  besides  costly  delays  and  alterations.  _   1  He 
actual  amount  of  loss  incurred  by  these  calamit.es  has 
not  been  positively  ascertained,  but  it  has  been  esti- 
mated at  between  three  and  four  millions  sterling. 

Then  the  difficulty  of  transporting  materials  from 
the  ports  to  the  interior  was  much  more  serious  than 
was  expected.    So  great  was  the  necessity  felt  for 
pushing  on  the  works,  that  the  lines  were  not  con- 
structed "  telescopically"  (by  which  means  the  rails 
themselves  as  laid  down  become  available  lor  the 
conveyance  of  materials),  but  were  commenced  at 
various  places  at  the  same  time.    The  ordinary 
carrying  service  of  the  country,  both  by  road  and 
river  broke  down,and  it  was  thought  worth  while  for 
the  East  Indian  Railway  Company  alone  to  provide 
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steamers,  at  a  cost  of  half  a  million,  for  taking  their 
stores  up  country  on  their  arrival  at  Calcutta.  The 
river  crossings  were  also  a  source  of  unexpected 
expense.  They  were,  as  I  have  before  observed, 
sometimes  beyond  the  grasp  of  the  engineer,  who 
had  miscalculated  or  been  misinformed  on  the 
volume  and  force  of  the  floods  in  the  monsoon,  and 
the  repairs  and  additional  works  which  became 
necessary  greatly  added  to  their  original  cost.  Mis- 
takes, and  worse  than  mistakes,  have  also  been 
made  in  the  mode  of  executing  portions  of  the 
lines,  which  have  failed  from  sheer  mis-construction. 

It  would,  of  course,  have  been  much  more  satis- 
factory if  railways  had  cost  less.  We  can  only  now 
make  the  most  of  the  experience  which  we  have 
gained,  and  take  care  that  in  future  past  errors  will 
be  avoided  and  suitable  lines  constructed  at  a 
much  smaller  outlay. 
Amount  Before  leaving  the  subject  of  capital,  I  should 
of  stock,  mention  that  the  whole  of  the  guaranteed  stock  has 
practically  been  raised  in  England.  Scarcely  1  per 
cent,  is  held  in  India,  and  not  half  that  by  natives. 
It  consists  of  £84,000,000  share  capital,  of  which 
£82,225,000  receive  5  per  cent.;  £1,275,000,  4f 
per  cent.;  £500,000,  4-^  percent.  This  is  held  by 
56,400  shareholders,  of  whom  800  are  in  India, 
390  of  these  being  natives.  In  addition  to  this, 
£4,766,300  has  been  raised  by  debentures,  with 
rates  of  interest  varying  from  4^-  to  4  per  cent. ; 
£5,786,300  by  debenture  stock  at  4  and  4J  per 
cent.  There  is  also  a  sum  of  £562,000  not  bearing 
interest,  consisting  of  premiums  on  stock,  &c. 
The  capital  for  the  State  lines  has  been  raised  by 
Government  loans,  principally  in  India,  at  from  4 
to  4^  per  cent. 

Money        One  gratifying  feature  in  the  present  position  of 
iftind?able  railway  finance  is  that  more  money  is  being  obtained 
in  India  for  the  purpose  of  extending  railway  com- 
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munication .  Some  native  States  have  come  forward, 
and  undertaken,  with  the  assistance  and  under  the 
guarantee  of  the  Government,  to  provide  the  neces- 
sary capital.    This  has  been  done  by  the  Nizam 
Holkar,  Scindia,  and  the  Guicowar.  Provincial 
revenues  are  being  also  devoted  to  meet  local  wants, 
and   natives  interested  in  the  agricultural  and 
commerce  of  their  neighbourhood  have  joined  in 
promoting  the  work.    A  line  constructed  under 
an  arrangement  of  this  kind  was  laid  down  between 
Hathras,  a  station  on  the  East  Indian  Railway,  and 
Muttra,  on  the  River  Jumna.    It  is  about  thirty 
miles  in  length,  and  cost  about  nine  lacs,  six  of 
which  were  provided  from  provincial  funds  and 
three  from  local  subscribers.   And  another  case  has 
just  occurred  where  the  whole  of  the  sum  required 
for  a  railway,  twelve  miles  in  length,  between  Del- 
danagur,  a  station  on  the  East  Indian  Railway,  and 
Ghazeepore  has  been  subscribed  by  natives  in  the 

neighbourhood. 

We  have  now  to  consider  the  various  effects  which  Effects  of 
railways  have  produced  upon  the  country,    lnese  inIndk 
may  be  regarded  in  their  social  and  political,  as  well 
as  in  their  commercial  and  financial,  aspects. 

The  first  effect  which  railways  had  upon  the  lower  Social, 
strata  of  society  in  India  was  to  improve  the  wages 
of  the  labourer,  and  to  open  his  eyes  to  the  fact  that 
he  possessed  a  property  the  value  of  which  was 
regulated  by  natural  laws,  and  not,  as  was  often  the 
case  before,  by  the  will  and  caprice  of  his  employer. 
In  the  workshops,  which  now  exist,  the  skilled 
native  artisan  works  side  by  side  with  the  English- 
man, learning  his  ways  and  following  his  example. 
The'moral  effects  of  this  intercourse  will  soon 
be  seen  in  the  removal  of  prejudices  and  in  the 
alteration  of  habits.  The  railways  will  also  improve 
the  condition  of  the  people  by  enabling  them  to  be 
supplied  with  cheaper  food  and  raiment,  and  by 
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helping  to  educate  them.  As  they  go  to  and  fro, 
they  will  see  and  learn  much  that  they  never  thought 
of  before.  There  will  also  be  more  intercourse  and 
friction.  The  power  of  caste  will  likewise  be 
shaken.  Rather  than  pay  more  for  his  fare,  a  high 
caste  Hindoo  travels  in  the  same  carriage  with  a 
fellow  creature  whose  presence  in  the  same  room 
would  be  considered  pollution.  At  first,  natives 
hesitated  to  travel  for  fear  of  the  mysterious  motive 
force  which  they  could  not  understand.  Their  dread 
has  been  converted  into  admiration.  The  pilgrim 
was  doubtful  of  the  propriety  of  travelling  by  rail- 
way, but  an  authoritative  opinion  being  obtained 
from  the  great  Sanhedrim  of  Hindoos  that  railways 
might  be  used  by  devotees  without  impairing  the 
efficacy  of  their  pilgrimage,  hundreds  of  thousands 
use  them  annually.  As  "  trifles  make  the  sum  of 
human  things,"  it  may  be  worth  while  to  mention 
that,  in  the  early  days  of  railways,  the  lower  classes 
attempted  the  game,  to  which  they  are  very  partial, 
of  bargaining,  and  tried  to  beat  down  the  prices  of 
their  tickets  at  the  booking  office ;  I  need  not  say 
that  they  soon  learnt  to  discontinue  this  practice. 
The  higher  classes  have  also  been  taught  a  lesson. 
A  petty  rajah,  at  first,  would  come  up  to  a  station 
breathing  out  "  threatenings  and  slaughter  "  upon 
the  station  master  for  allowing  a  train  to  go  before 
his  arrival.  Now  he  finds  that  even  a  rajah  in  his 
own  territory  must  submit  to  the  "imperative  call " 
of  the  railway  bell.  Thus  in  many  indirect  ways 
are  railways  producing  a  salutary  effect  upon  the 
social  condition  and  habits  of  the  population  at  large, 
and  aiding  the  approach  of  that  social  improvement 
and  regeneration  which  we  all  hope  to  see.  Direct 
advantage  may  be  better  measured  by  the  numbers 
who  actually  use  the  railway.  It  is  quite  clear  that 
the  natives  are  not  deficient  in  that  desire  to  move 
about  which  is  attributed  to  the  whole  human 
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proportion  to  1  he  facilities  given .    Fifteen  years  ago 
the  passengers  numbered  about  12  J  millions  ;  ten 
years  ago  they  amounted  to  18J  millions,  and  m 
1875,  they  rose  to  26f  millions  in  the  year.  When 
it  is  stated  that  the  population  of  the  lower  class 
passengers  is  generally  about  97  per  cent.,  the  second 
class  being  about  2-25,  and  the  first  less  than  one 
per  cent.,  it  will  be  seen  that  it  is  the  mass  of  the 
people  who  travel  and  support  the  railway,  lire 
fares  must  be  low  to  attract  them.    On  some  lines, 
the  Oude  and  Rohilkund  and  the  South  Indian,  tor 
example,  the  lowest  class  is  about  a  farthing  a  mile, 
so  that  a  passenger  may  travel  50  miles  for  the  equi- 
valent of  a  shilling.    Nor  in  enumerating  the  social 
effects  of  railways  should  we  omit  the  advantages 
which  they  bring  to  Europeans.   They  contribute 
enormously  to  their  health  and  comfort,  and  are  he 
means  of  saving  the  life  of  many  a  sufferer  and  invalid, 
who  is  now  conveyed  easily  and  rapidly  to  a  port,  over 
distances  which  before  involved  weeks  of  distressing 
fatigue  and  exposure.    The  enjoyment  of  a  journey 
depends  upon  the  same  causes  as  prevail  elsewhere. 
Health,  weather,  scenery,  companions  make  travel- 
ling pleasant  or  disagreeable,  just  as  life  in  general 
is  effected  by  such  external  influences,    ihe  heat  is 
sometimes  exceedingly  trying,  and  no  less  so  is  the 
dust     The  eye  in  some  journeys  becomes  wearied 
with  the  arid  plain,  the  jungle,  the  marsh ;  and  a 
distant  hill  is  a  refreshing  variety  ;  but  it  your 
route  is  over  the  ghats,  under  the  Neilgherry  Hills, 
through  the  richly  cultivated  valleys  of  Southern 
India!  or  within  sight  of  the  Himalayas  in  the 
Punjab,  you  are  enchanted  with  the  beauty  and 
magnificence  of  the  scenery. 

Regarded  from  a  political  point  of  view,  the  value  Pohtoi. 
of  railways  in  India  can  hardly  be  exaggerated,  it 
is  scarcely  necessary  to  point  out  that  whatever,  in 
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a  country  of  such  extent,  unites  the  various  seats  of 
Government,  whatever  enables  the  military  force  to 
be  moved  with  ease  and  expedition,  must  be  a  source 
of  strength  to  the  Government  and  a  means  of  pre- 
serving peace  and  security  to  the  country.  Railways 
do  this,  at  a  large  saving  of  money  besides,  and  bring 
home,  moreover,  to  the  native  observer,  whether 
he  resides  within  or  without  our  territory,  the  wonder- 
ful  energy,  power,  and  resources  of  the  governing 
race.  Nothing,  perhaps,  shows  the  effect  of  our  rule 
upon  India  more  than  the  railways.  It  is  visible, 
tangible,  and  felt  by  all.  Liberty,  security,  justice, 
irrigation,  might,  in  some  modified  forms  or  other, 
have  been  attained  without  us,  but  if  the  super- 
fluous capital  of  England  had  not  been  available  for 
her  railways,  India  would  have  been  as  China  is 
now,  with  nothing  but  a  toy  line. 

On  their  importance  as  engines  of  commerce  I 
need  not  enlarge.  They  have  already  become  the 
chief  instruments  for  carrying  on  internal  trade,  and 
have  greatly  contributed  to  its  development.  They 
have  also  been  the  means  of  increasing  external  com- 
merce. New  markets  have  been  opened  to  places 
previously  shut  out  from  commercial  communica- 
tion with  the  rest  of  the  world.  Commodities  have 
been  supplied  from  sources  before  unknown  to 
dealers  in  them.  Energy  has  been  aroused,  and  the 
desire  to  exchange  and  barter  goods  has  been  in- 
creased. The  native  trader  is  quick  and  calculating. 
I  w7as  surprised  to  find,  in  remote  parts  of  India, 
how  familiar  he  was  with  the  prices  which  prevailed 
in  distant  markets.  He  does  not  fail  to  take  into 
account  every  anna  which  he  has  to  pay  for  the 
transport  of  commodities,  but  he  attaches  a  value  to 
greater  certainty  and  celerity  of  dispatch  than  he 
has  been  accustomed  to,  as  well  as  to  the  absence 
of  waste  in  transit.  We  met  with  an  interesting 
example  of  the  union  of  eagerness  and  submissive- 
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Hess  in  the  native  character  when  travelling  last 
year  in  the  Punjab.    At  a  station  between  Lahore 
and  Moultan,  heaps  of  wood  were  waiting  to  be 
taken  on,  but  were  delayed  in  consequence  ot  the 
inability  of  the  flotilla  to  convey  them  down  the 
river  Indus.    The  poor  consignors,  who  had  re- 
mained day  after  day  with  their  merchandise  were 
in  a  great  state  of  perplexity  and  excitement,  and 
were  at  first  ready  to  demolish  the  traffic  manager. 
They  not  only  wished  to  avoid  disappointing  their 
correspondents  at  Kurrachee,  but  feared  lest  rain 
should  come  and  spoil  their  goods    The  traffic 
manager,  unfortunately,  could  not  help  them,  but 
promised  to  do  his  best,  and  with  considerable  tact 
checked  their  complaints,  and  pacified  them,  by  re- 
minding them  that  it  was  the  will  of  Providence 
that  the  vessels  could  not  convey  more  goods  than 
they  could  contain,  and  that  if  the  ram  did  come 
they  must  remember  who  sent  it. 

The  amount  of  goods  carried  by  the  railways  is 
in  a  great  measure  dependent  on  trade,  and  is 
affected  by  the  same  influences,  being  increased  or 
diminished  by  good  and  bad  seasons,  confidence  and 
distrust,  peace  and  war,  high  and  low  prices,  and 
so  forth     The  following  figures  show  the  increase 
of  traffic  during  the  last  fifteen  years.  In  I860  the 
tonnage  was  553,857  ;  in  1865,  it  was  1.628,970  ; 
in  1870,  it  was  3,435,269;  and  in  1875,  it  was 
4  388  649.    The  mileage  open  in  these  respective 
y'ears'was,  840,  3000,  5000,  and  6500.    For  last 
year  I  am  not  able  to  give  the  sum  total,  but  i 
know  that  a  great  stride  was  made,  especially  on 
those  lines  where  the  rates  were  lowered,  and  where 
an  enlightened  management  has  been  pursued. 
This  was  particularly  the  case  on  the  East  Indian 
Railway,  and  to  the  course  followed  by  that  com- 
pany may  be  attributed  the  chief  part  of  their  pros- 
perity    In  consequence  of  the  low  rates,  combined 
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with  other  circumstances,  such  as  the  removal  of  the 
.    export  duty,  the  price  of  silver,  and  the  facilities 
afforded  by  the  Suez  Canal,  large  quantities  of  grain 
have  found  their  way  to  this  country  at  a  price 
which  left  a  good  margin  for  profit. 1  Wheat  can 
now  be  sent  clown  to  Calcutta  from  Cawnpore,  a 
distance  of  684  miles,  for  about  6s.  4d.  a  quarter, 
and  from  Amritsur,  in  the  Punjab,  a  distance  of 
1245  miles,  at  a  cost  of  12s.  9cl.  a  quarter.  During 
the  eight  months  between  March  and  December  of 
last  year,  3,864,780  cwt.  of  wheat  were  exported 
from  India.    In  the  same  period  of  1875  and  1874 
the  amounts  were  1,835,000  and  835,518  respec- 
tively. There  has  also  been  a  large  increase  in  seeds. 
In  1874,  the  quantity  of  linseed  exported  in  the 
above-mentioned  period  was  2,420,973  cwt.;  in 
1875,  it  was  3,892,206,  and  in  1876  it  rose  to 
4,755,741.    This  is  something  for  railways  to  have 
helped  to  accomplish.    Who  would  have  expected, 
twenty  years  ago,  that  a  granary  for  England  would 
be  found  in  the  valleys  of  the  Jumna,  the  Ganges, 
and  the  Sultej  ?    Or  that,  by  the  influence  of  steam' 
America  and  Russia  would  find  in  the  far  East  a 
competitor  for  supplying  us  with  food  ? 

As  another  example  of  the  effects  of  lowering 
rates,  I  may  mention  that  on  the  reduction  of  the 
charge  for  the  conveyance  of  salt  on  the  Eastern 
Bengal  Railway,  the  traffic  increased  from  70,524 
maunds  in  one  year  to  422,976  in  the  next,  nearly 
six-fold. 

The  goods  are  generally  divided  into  five  classes, 
the  rates  varying  from  4d.  a  ton  per  mile  for  the 
highest  to  Jd.  a  ton  for  the  lowest  class,  this  last 
being  exceptionally  low,  and  only  at  present  adopted 
on  the  East  Indian  Railway  for  grain  and  coal. 
Financial  Tne  financial  results,  as  a  whole,  have  hitherto 
results.  disappointed  expectations.  Many  thought,  and  I 
include  myself  amongst  the  number,  that  the  rail- 
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ways  would  have  paid  better  before  this.  Our 
opinions  were,  it  is  true,  founded  upon  estimates 
oi  a  smaller  capital  outlay,  but  our  hopes  rested 
upon  a  more  rapid  increase  of  revenue.    Besides  the 
large  original  cost,  the  causes  of  this  disappoint- 
ment may  be  found  principally  in  the  slower  deve- 
lopment of  traffic  than  was  expected,  and,  to  a 
certain  extent,  in  the  high  charges  for  working  and 
maintenance.    Let  us  see  what  the  deficiency  is. 
Some  of  us  may  think  that,  after  all,  what  India 
now  pays  for  her  railways  is  not  very  ruinous,  and 
that  she  either  directly  or  indirectly  receives  com- 
pensation for  the  burden  imposed  upon  her.  This 
maybe  true.    But  the  absence  of  the  burden  would 
nevertheless  be  a  more  satisfactory  state  of  things. 
The  deficit  falls  upon  a  people  who  cannot  afford 
to  bear  it.    What  is  first  desired  is,  that  the  re- 
ceipts from  the  railways  should  cover  the  amount 
of  interest  annually  due  on  the  capital.  During 
the  last  twenty-six  years    the    State    has  paid 
to  the  companies  a  sum  of  about  £61,500,000.* 
Up  to  the  end  of  last  year,  about  £34,736,000  had 
been  earned  by  the  railways,  so  that  there  has  been 
an  average  annual  deficiency  of  rather  more  than 
£1,000,000.    In  some  years  the  actual  sum  has 
approached  £1,500,000.   It  must  be  borne  in  mind 
that  for  a  long  time  a  large  portion  of  the  capital 
was  unproductive.    Extensive  works  have  been 
going  on  all  over  the  country,  and  of  course  only 
open  lines  were  able  to  contribute  to  the  revenue. 
It  was  not  until  187 1  that  the  system  of  trunk  lines 
was  completed,  so  that  time  has  hardly  yet  been 
given  to  develop  their  capabilities.   Time,  however, 
is  not  only  required  to  bring  out  the  actual  produc- 
tiveness of  the  railways,  but  the  powers  and  abilities 
of  managers,  and  the  due  appreciation  by  customers 
of  the  value  of  this  novel  mode  of  conveyance.  The 

*  See  Appended  Table. 
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total  net  revenue  earned  by  the  railways  in  1875 
was  £3,647,868.  The  amount  paid  for  guaranteed 
interest  was  £4,650,346.  The  deficiency  was  thus 
about  one  million.  Last  year's  results  will  I  expect 
be  more  satisfactory.  I  am  in  hopes  that  it  will  be 
found  that  the  deficiency  in  1876  will  be  reduced 
to  half  a  million. 

Again  taking  the  results  of  the  same  five  years 
which  have  before  been  selected  for  purposes  of 
comparison,  we  find  that  in  1860  the  net  revenue 
from  the  railways  was  £276,800;  in  1865  it 
amounted  to  £l5434,000;  in  1870,  to  £2,805,188 ; 
and  in  1875  to  £3,576,514.  In  1876  I  estimate  that 
it  will  be  £4,200,000.  The  gross  receipts  from 
passengers  were  £1,188,000  in  1865  ;  in  1875  they 
were  £2,341,000.  The  gross  receipts  from  goods 
in  1865  were  £2,000,000;  in  1875  they  were 
£4,773,000. 

I  have  been  referring  hitherto  to  the  guaranteed 
railways  in  the  aggregate,  but  this  average  account 
conveys  anything  but  a  clear  or  correct  notion  of 
some  of  the  undertakings.  Although  it  may  not 
be  in  railways  t?to  command  success"  while  they 
may  deserve  it,  results,  for  our  present  purpose, 
must  be  the  test  of  superiority,  all  due  allowance 
being  made  for  disadvantages  attendant  on  age  and 
position.  The  East  Indian  Railway  stands  out 
pre-eminently  as  a  valuable,  well-conducted,  and 
prosperous  line.  Its  advantages  are  great,  and  the 
company  is  now  making  the  most  of  them.  The 
results  of  last  year  show  that  it  yielded  nearly  7 
per  cent,  on  a  capital  of  £30,500,000.  The  gross 
receipts  were  upwards  of  £3,000,000  ;  the  work- 
ing expenses  about  a  third  of  that  sum.  The  East 
Indian  Railway  has  thus  beaten  all  the  English 
lines,  some  of  which,  by  dint  of  debentures  and 
debenture  stock,  guaranteed  and  preference  stock, 
raised  on   favorable  terms,  have   been  able  to 
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squeeze  out  a  dividend  at  the  rame  rate,  or  some- 
times  a  higher  rate  than  the  above,  to  the  holders 
of  a  third  of  the  whole  capital  expended.  If  the 
capital  of  the  East  Indian  Railway  had  been 
divided  in  the  same  proportion  of  ordinary  stock,  pre- 
ference stock,  and  loans,  as  is  the  case  with  the  ave- 
rage of  English  lines,  the  dividend  to  the  shareholder 
would  probably  have  been  about  11  per  cent.,  and 
this  too,  be  it  remembered,  with  average  charges 
for  conveyance,  taking  goods  and  passengers  toge- 
ther, at  one  half  the  rate  of  those  in  England. 

Next  in  importance  and  success  comes  the  Great 
Indian  Peninsular  Railway,  the  expended  capital 
of  which  is  about  £23,500,000.  The  gross  earn- 
ings last  year  were  £2,230,000,  and  the  expenses 
will-  probably  amount  to  £1,050,000.  The  net 
receipts  will  thus  produce  a  dividend  of  5  per 
cent. 

The  Eastern  Bengal  Railway,  with  a  capital  of 
£3,000,000,  will  yield  about  4^  per  cent. ;  the  Bora- 
bay  Baroda,  and  Central  India  Railway  will  produce 
31 percent,  on  a  capital  of  £7,750,000  ;  the  Madras 
2i  per  cent,  on  a  capital  of  £10,250,000;  the 
Scinde,  Punjab,  and  Delhi  2i  per  cent,  on  a  capital 
of  £11  000  000  ;  and  the  Oude  and  Rohilkund  2% 
per  cent,  on  £5,500,000  ;  the  South  Indian  yielded 
2iper  cent,  on  the  capital  of  £3,700,000;  but 
nearly  4  per  cent,  on  a  capital  of  £2,560,000, 
which  is  the  amount  expended  on  the  open  line. 

These  figures  are  approximate,  but  they  are 
sufficiently  accurate  to  serve  our  present  purpose. 
It  thus  appears  that  out  of  a  capital  of  £94,750,000, 
expended  on  the  guaranteed  lines,  the  Government, 
during  the  last  year,  will  probably  have  been 
exonerated  from  the  payment  of  any  interest  on 
£54,000,000  (lines  representing  this  sum  having 
earned  more  than  5  per  cent.),  and  that  the  de- 
ficiency is  derived  from  certain  lines,  representing 
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a  capital  of  £40,750,000,  of  which -£3,000,000 
yielded  4|  per  cent.,  £7,7  50,000,  3f  per  cent,  and 
£30,000,000  between  2  and  3  per  cent.  With 
regard  to  these  last,  it  may  be  observed  that  they 
are  for  the  most  part  labouring  under  disad- 
vantages which,  in  the  case  of  the  Scinde,  Punjab, 
and  Delhi,  will  be  removed  when  the  Indus  Valley 
Railway  brings  the  Punjab  into  connection  with 
its  natural  port,  Kurrachee ;  and  in  the  case  of  the 
South  Indian,  which  already  shows  clear  signs  of 
life  and  vigour,  when  the  important  link  connecting 
Madras  with  the  southern  portion  of  the  line  is 
finished.  It  should  be  remembered  also  that  the 
Oude  and  Rohilkund,  also  a  promising  line,  is  still 
in  its  infancy,  and  disconnected  at  its  extremities 
with  other  lines  of  railway. 

The  state  lines  which  constitute  the  rest  of  the 
system  now  open  are,  with  the  exception  of  the 
Rajputana  railways,  not  favorable  specimens ; 
they  are  either  unfinished  or  of  diminutive  length. 
The  line  I  have  just  mentioned  does,  however,  fur- 
nish a  good  example  of  a  well-constructed  and  well- 
managed  undertaking,  and  the  results  are  already 
satisfactory.  It  starts  from  Delhi  and  Agra  by 
two  separate  lines,  which  form  a  junction  at 
Bandikui,  whence  it  proceeds  to  A j mere  and  the 
cantonment  of  Nasirabad.  Prom  thence  it  will  go 
south  to  Indore  and  join  the  Great  Indian  Penin- 
sula Railway  at  Khandwa,  and  south-west  to 
Ahmeclabad,  where  it  will  meet  the  Bombay  and 
Baroda  line.  At  present  it  is  only  open  to  Nasir- 
abad from  Delhi  and  Agra,  with  a  branch  to  the 
Sambhur  Salt  Lakes,  and  it  is  this  portion  with 
which  we  have  now  to  do.  It  is  a  single  line,  and 
has  been  constructed  on  the  metre  gauge.  Its 
length  is  about  400  miles.  It  has  cost  £2,500,000, 
or  about  £6000  a  mile  ;  but  it  is  estimated  that 
another  £500,000  will  be  required  to  complete  and 
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equip  it  properly,  bringing  its  total  cost  to 
£3,000,000,  or  about  £7200  a  mile.  This  in- 
cludes a  bridge  over  the  Jumna  at  Agra  and  minor 
bridges.  It  was  opened  for  traffic  in  1875.  The 
totaf earnings  for  the  half-year  ending  30th  June 
last  (the  half  it  must  be  admitted  when  most  traffic 
takes  place)  were  Rs.  1,321,535;  the  expenses 
Us.  749,248,  leaving  Rs.  572,260  as  the  net 
receipts,  being  at  the  rate  of  2*27  per  cent,  for  the 
half-year,  and  more  than  4|  per  cent,  for  the  year. 
If  the  value  of  stocks  in  hand  be  excluded  from  the 
capital  account,  the  rate  would  be  5  per  cent. 
Considering  that  the  result  has  been  attained  in  a 
single  year,  it  cannot  but  be  regarded  as  very  satis- 
factory, and  as  furnishing  good  ground  for  hope  m 
the  future. 

The  revenue  of  all  lines,  whatever  their  cost,  Cost  of 
must  depend  not  only  on  the  traffic  attracted  toando£° 
them,  but  on  the  cost  of  working  and  maintaining  mainte- 
them.    Different  undertakings  vary  much  m  this 
respect.    One  from  its  position  may  naturally  com- 
mand a  large  traffic ;  one  may  be  able  to  obtain 
fuel  at  a  cheap  rate;  another   may  have  easy 
gradients;  another  may  be   a  good  serviceable 
length,  and  have  an  equal  stream  of  traffic  each 
way;  and  another  may  be  connected  with  a  port 
where  the  freights  from  England  are  compara- 
tively low.    All  these  would  possess  advantages 
which    would    promote    economical    working  ; 
but   skilful   management  will   overcome,  or  at 
any  rate  diminish,  most  impediments,  and  more 
than  counterbalance  the  adverse  circumstances  of 
a  less  favoured  undertaking.     As  with  men  the 
better  trained  and  more  cultivated  will,  with  only 
average  abilities,  sometimes   surpass  their  more 
gifted  competitors,  so  with  railways  economy  of 
working  and  correct  principles  of  management  will 
ensure  success  more  than  natural  advantages.  I  do 
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not  mean  that  natural  advantages  are  to  be  despised. 
They  should  certainly  be  made  the  most  of,  and 
not  used  as  an  excuse  for  folded  arms.  On  the 
other  hand,  unfavorable  circumstances  should  be 
regarded  as  a  stimulus  to  extra  care  and  exertion. 

There  can  hardly  be  a  better  specimen  of  a  line 
which  at  present  combines  the  twofold  advantages 
of  good  position  and  skilful  management  than 
the  East  India  Railway,  and  yet  its  direct  competi- 
tion with  the  river  was  at  one  time  thought  to  be  a 
serious  drawback.     It  is  this  very"  competition 
which  has  helped  to  make  it  what  it  is.    The  proof 
of  the  economical  arrangements  which  characterise 
it  may  be  seen  in  the  working  expenses,  which,  for 
the  half-year  ending  June  last,  were  only  33  per 
cent,  of  the  gross  receipts.    Those  of  the  Great 
Indian  Peninsula  for  the  same  period  were  46  ;  the 
Madras,  72*75  ;  the  Bombay,  Baroda,  and  Central 
India  Railway,  43*56;  the  Scinde,  Punjab,  and 
Delhi,  63'69;   the  Eastern  Bengal  and  the  Raj- 
putana,  56 ;  the  Oude  and  Rohilkund,  58*28  per 
cent.    The  proportion  of  expenditure  to  receipts 
for  the  year  1875,  on  English  and  Irish  lines,  was 
55,  and  on  Scotch,  52  per  cent. 
Expenses      The  expenses  peculiar  to  the  Indian  Railway  are 
foindL  not>  as  was  first  expected,  so  much  those  which  are 
railways,   produced  by  a  tropical  climate  or  by  the  ravages  of 
insects,  but  are  those  which  arise  from  the  damage 
done  to  bridges  and  other  works  in  the  vicinity  of 
rivers  by  the  force  of  the  floods,  and  those  also 
which  follow  the  necessary  employment  of  Euro- 
pean agency.     Both  these  causes  will  in  time 
become  less.    Our  engineers  will,  no  doubt,  in  the 
end  vanquish  the  rivers,  and  by  degrees  natives 
will  take  a  larger  share  in  the  working  of  the  lines. 
It  is  at  present  requisite  to  send  out  not  only 
engineers,  managers,  superintendents,  and  fore- 
men, but  to  employ  a  certain  number  of  Europeans 
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as  accountants   and   engine-drivers,  as  well  as  Employes. 

as    accounidiibs     an  &  mi    •     wa0-pq  European 

inspectors,  pointsmen,  and  guards.    Then  wages  and 
are  three  or  four  times  what  they  earn  in  England  NatI,e. 
and  ten  times  more  than  those  of  natives,  lhe 
latter,  however,  are  apt  learners  m  mechanical  art 
and  have  been  trained  to  very  useful  work  m  he 
locomotive  shops.    It  will  take  time  to  qualify 
them  for  the  more  arduous  duties  of  locomotive 
drivers,  which  require  coolness,  courage,  and  deci- 
sion, but  some  have  already  shown  themselves  to 
be  equal  to  such  employment,  and  I  have  known _  a 
case  where  the  European  driver  was  drunk,  and  the 
native  fireman  took  charge  of  the  engine  as  well  as 
of  his  companion.    On  the  other  hand  there  aie 
examples  of  the  pusillanimity  of  the  native  in  an 
emergency.    In  an  accident  which  occurred  from  a 
colhsmnnear  a  station,thenative  stokerthrewhunseU 
off  the  engine  and  was  killed,  a  fakir  jumped  ftom 
his  carriage  and  met  the  same  fate  and  he  station- 
master  was  never  seen  again.    Educated  natives 
fill  the  offices  of  station   masters,  accountants, 
assistants  to  traffic  managers,  clerks,  and  guards 
But  a  certain  proportion  of  European  officers  and 
servants  will  always  be  necessary.     At  various 
selected  places  on  the  lines,  provision  is  made  foi 
the  Europeans  and  their  families,  and  railway  towns 
have  sprung  up,  with  their  churches,  schools  insti- 
tutes, baths,   co-operative   stores,  and  libraries 
Cricket,  fives,  and  billiards  are  played  with  the 
same  energy  as  in  this  country.    The  children  are 
educated,  and  the  sons  are  growing  up  to  take  part 
in  the  work  their  fathers  have  been  engaged  in.  it 
is  wise  to  attend  to  the  health  and  amusements  ot 
these  communities,  and  also  to  rouse  a  spirit  ot 
interest  in  the  work  among  all  the  employes,  by 
allowing  them  to  participate  in  the  success  ot  the 
Hue  they  are  connected  with.    This  prmcmle  is 
carried  out  on  some  of  the  lines,  contributions  out 
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of  any  excess  profits  over  6  per  cent,  being  made  to 
provident  funds,  which  belong  to  all  who  subscribe 
a  regulated  proportion  of  their  pay.  The  amount 
added  by  this  means  to  the  fund  of  the  East  Indian 
Railway  last  year  was  about  £20,000.  The  prin- 
ciple is  also  applied,  in  another  way,  to  the  working 
of  the  Oude  and  Rohilkund  Railway,  where,  instead 
of  maintaining  permanent  staffs  at  the  station  for 
the  purpose  of  loading  and  unloading  the  goods, 
contracts  are  made  with  the  station  masters  on  terms 
which  give  them  a  small  profit,  and  consequently 
Accidents  a  Personal  interest  in  the  increase  of  traffic. 

peculiar 

The  only  accidents  peculiar  to  Indian  railways 

Si™11  f  6  those  Produced  bJ  the  violence  of  the  elements. 
I  have  already  mentioned  how  viaducts  have  been 
carried  away.    It  has  happened  that,  no  notice 
having  been  received  of  the  sudden  destruction  of 
a  portion  of  a  bridge,  a  train  was  plunged  into  the 
gap.    On  one  occasion  in  Scinde  a  village  on  the 
banks  of  a  nullah  was  swept  away  and  brought 
down  a  railway  bridge  in  its  ruin.    There  has  also 
been  an  instance  of  a  train  being  blown  over  by  a 
hurricane.    Wild  animals  are  sometimes  the  cause 
of  accidents.    An  elephant  has  been  known  to 
charge  a  train,  and  a  buffalo  has  been  the  means  of 
throwing  a  train  off  the  line.  ,  But  these  are  of 
rare  occurrence,  and  railway  travelling  in  India  is 
quite  as  safe  as  in  this  country.    Poor  people 
sometimes  die  in  the  carriages  from  heat  and 
fatigue,  but  they  are  almost  always  cases  of  those 
who  should  not  have  attempted  a  journey,  being 
worn-out  creatures,  who  perhaps  are  making  a  last 
attempt  to  reach  some  favourite  shrine.    The  "  line- 
clear"  system  is  applied  to  the  working  of  the 

Policy  re-  traffic ;  but  as  necessity  arises  the  block  system  is 
commend-  gradually  introduced. 

altiSrt  Jt  now  only  remains  to  consider  the  policy  which 
tion.       should  guide  the  administration  of  tfiese  great 
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undertakings.    As  political,  or  strategical,  works 
they  should,  of  course,  be  made  capable  of  render- 
ing such  service  as  may  be  required  of  them 
whenever  the  occasion  may  arise.    But  it  is  in 
their  other  capacity — as  carriers  of  men  and  mer- 
chandise—that they  have  to  be  chiefly  regarded 
when  we  are  concerned  with  their  remunerative 
powers.    It  appears  to  me  that,  in  every  sense, 
their  commercial  character  should  be  preserved 
and  developed,  and  that  the  broadest  view  should 
be  taken  of  their  aims  and  capabilities  in  this 
respect.    We  should  look  ahead  and  not  allow 
present    advantages    to   cramp   our   action  by 
realising  them  at  the  expense  of  future  resources. 
I  believe  that  a  policy  dictated  by  such  a  view 
of  their  position,  would  enable  the  railways  to 
confer  the  greatest  advantages  on  all  concerned. 
In  the  first  place,  whether  in  the  hands  of  com- 
panies or  of  the    Government,  they  should  be 
allowed  to  earn  the  full  fruits  of  a  careful  and 
liberal  management.  I  know  that  some  would  limit 
the  profits  to  an  amount  sufficient  only  to  cover  the 
interest  on  the  capital,  and  would  give  the  customer 
the  benefit  of  any  excess  by  lowering  rates.  The 
vicissitudes  of  traffic  might  interpose  a  difficulty  in 
the  way  of  this  arrangement ;  but  supposing  it  to  be 
feasible,  would  it  be  fair  to  the  community  at  large 
who  have  furnished  the  means  of  obtaining  the 
money  to  deprive  them  of  a  participation  in  the 
benefits  ?    The  excess,  if  not  appropriated  to  the 
general  revenues  of  the  country,  might  be  applied 
in  extending  the  railway  system  in  other  districts.  I 
have  just  advocated  a  liberal  policy  as  being  the 
most  likely  to  pay.  By  this  I  mean  one  that  brings 
the  railways  down  to  the  wants  and  capacities  of 
the  people,  which  considers  carefully  the  peculiar 
circumstances  of  the  country,  encourages  the  growth 
of  its  agricultural  produce,  and  stimulates  fresh 
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industries.  The  policy  which  would  strive  for  high 
returns  from  a  contracted  traffic  is  not  the  policy 
suited  to  India ;  if,  indeed,  it  be  suited  to  any 
country.  As  I  believe  some  of  the  most  successful 
commercial  enterprises  have  been  conducted  so  as 
to  secure  a  large  aggregate  profit  by  numerous 
small  gains,  so  railways  should  be  managed  as  to 
produce  large  receipts  from  the  small  earnings  of  a 
multitude  of  transactions.  The  people  of  India  are 
poor,  and  the  distances  are  great.  Fares  for  the 
low  classes  of  passengers,  and  charges  for  the  staple 
commodities  of  the  country,  must  be  very  low  in 
order  to  secure  the  traffic  which  may  reasonably  be 
expected.  I  am  glad  to  say  that  a  move  has  been 
made  in  this  direction.  I  do  not  forget  that,  to 
enable  it  to  be  done,  thrift  and  skilful  management 
are  necessary,  and  we  have  seen  on  the  East  Indian 
Railway  how  it  is  possible  for  an  Indian  line,  by 
these  means,  to  carry  its  freight  cheaper  than  any 
English  railway.  Besides  the  usual  obvious  mea- 
sures for  attracting  traffic  by  good  accommodation, 
punctuality,  and  all  reasonable  conveniences,  care 
in  the  selection  and  economy  in  the  use  of  materials 
must  be  exercised,  and  every  effort  should  be  made 
to  reduce  the  dead  weight  and  unprofitable  work, 
by  running  as  few  trains  as  possible,  and  filling 
them  up  to  the  brim ;  in  other  words,  by  reducing 
the  train  mileage  and  increasing  the  train  loads. 
There  is  nothing  so  objectionable  in  railway  returns 
as  <c  a  beggarly  account  of  empty  boxes."  Lessons 
may  be  continually  learnt  by  a  careful  study  of 
statistics.  The  very  word  I  am  afraid  brings  to 
some  minds  the  idea  of  mystifying  doubts  and 
suspicions,  but  however  much  a  mass  of  ill-arranged 
figures  may  confuse  and  deceive,  properly  prepared 
statements  furnish  the  most  instructive  information 
for  future  guidance.  Rates  and  fares,  for  instance, 
should  be  regulated  chiefly  by  the  cost  of  transport, 
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and  as  such  charges  are  made  by  the  ton,  and  for 
the  passenger,  per  mile,  it  is  most  important  that 
the  cost  of  conveying  a  passenger  and  a  ton  a  mile's 
length  should  be  ascertained.    This  has  been  done 
by  Mr.  Rendel,  who,  by  an  intelligent  analysis  of 
the  traffic  returns,  has  from  time  to  time  prepared 
tables  which  show  not  only  the  cost  but  the  amount 
earned  from  each  passenger  and  each  ton  of  goods 
carried  one  mile.    The  East  Indian  Railway  Board 
were  thus  enabled  to  explain,  in  their  last  report, 
that  the  average  sum  received  for  carrying  a  pas- 
senger one  mile  was  *38d.,  the  average  cost  *14d., 
and  consequently,  that  the  profit  on  each  passenger 
was  -24d. ;   that  the  average  sum  received  for 
carrying  one  ton  a  mile  was  '91d.,  the  average  cost 
•26d.  and  the  profit  '65d.  This  is  turning  statistics 
to  good  account,  for  a  unit  of  great  value  is  arrived 
at,  and  the  secret  of  success  is  revealed.    I  have 
already  given  the  results  of  this  line.  Mr.  Crawford, 
the  chairman  of  the  Company,  was  able  to  point 
out  to  the  shareholders  that  its  present  prosperous 
position  had  been  obtained  by  thrift,  enterprise, 
and  liberality,  and  he  spoke  in  a  confident  tone  of 
the  success  of  the  policy  which  he  recommended, 
and  which  was  explained  in  the  last  report  of  the 
Board. 

After  alluding  to  the  economy  exercised  by  the 
staff  in  India,  the  report  goes  on  to  say  :— "  It  was 
this  which  prompted  and  justified  the  policy  of  the 
Board  in  regard  to  reduction  of  rates,  and  it  is 
this  reduction  of  rates  which  has  conduced  so  much 
to  the  late  development  of  traffic.  The  action  and 
re-action  of  these  three  influences — that  is  to  say, 
economy  of  cost,  low  charges,  and  increase  of  traffic 

 upon  each  other,  have  operated,  and  are  still 

operating,  to  produce  not  only  financial  prosperity 
in  the  line  itself,  considered  as  a  property,  hardly 
surpassed  by  any  line  in  England,  but,  what  is  of 
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still  more  importance,  a  commercial  activity  in  India 
in  some  of  the  most  important  products  of  the  soil, 
which  will  have  a  marked  effect  on  the  welfare  of 
that  country  at  large.'-' 

It  is  gratifying  to  see  so  high  and  at  the  same 
time  so  just  a  view  taken  of  the  duties  and  obliga- 
tions of  a  guaranteed  Indian  railway  company. 
Satisfactory  as  this  account  is,  I  cannot  but  think 
that,  if  the  principles  here  advocated  are  formed 
into  a  settled  policy  by  the  administrators  of  our 
railways  in  India,  we  shall  see  yet  more  favorable 
results.    The  prosperity  of  these  great  works  and 
the  improvements  of  the  country  should  go  hand  in 
hand  together.   Any  system  of  management  which 
does  not  promote  the  due  development  of  the  pro- 
duce of  the  soil,  and  stimulate  the  various  rising 
industries  of  the  country,  cannot  be  a  proper  one 
for  adoption.    We  have  already  seen  how,  in  the 
case  of  wheat  and  seeds  last  year,  the  agricultural 
riches  of  the  country  "  derived  from  benignant  skies 
and  a  prolific  soil  "  received  an  impulse  from  low 
rates.    Other  products  will  be  acted  upon  in  the 
same  way.    The  growers  of  cotton  find  it  difficult 
to  compete  with  America,  but  India  is  now  spinning 
much  of  her  own  produce,  and  will  soon  go  a  step 
further.     Along  the  western  coast,  at  Bombay, 
Surat,  and  Broach,  large  mills  are  at  work.  When 
visiting  one  of  these  in  company  with  Mr.  Rendel 
last  year,  I  spoke  to  the  owner  on  the  subject  of  the 
import  duty  on  manufactured  goods.    His  remark 
was,  "  Whether  the  duty  is  kept  on  or  taken  off, 
we  intend  to  beat  Manchester/'    In  Calcutta  mills 
for  working  up  jute — which,  as  an  article  of  com- 
merce, has  only  been  heard  of  in  India  within  the 
last  twenty  years — have  been  established.  There 
is  great  activity  in  the  coal-producing  districts  of 
Bengal  and  Central  India,  and  supplies  of  coal  are 
being  taken  many  hundred,  and  even  more  than 
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a  thousand,  miles  up  country  for  the  use  of  the  rail- 
ways. The  manufacture  of  iron  may  shortly  be  ex- 
pected. Tea  has  already  become  an  important  article 
of  commerce,  and  now  rivals  that  of  China  in  quality. 
There  is  no  reason  why  tobacco  should  not  be  more 
extensively  cultivated  and  prepared  for  European 
consumption.  There  are  probably  other  articles 
which  in  time,  and  with  proper  facilities  for  reaching 
a  market,  will  appear  on  the  list  of  exports.  All 
these  are  encouraging  features  in  the  material  pros- 
pects of  India,  and  all  are  being  helped  by  railways 
For  these  and  for  other  reasons  which  have  appeared 
in  the  course  of  this  paper,  their  judicious  extension 
is  greatly  to  be  desired. 
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APPENDIX. 


After  the  paper  was  read  at  the  Society  of  Arts, 
a  discussion  ensued,  which  was  commenced  by  Mr. 
R.  W.  Crawford,  the  Chairman  of  the  East  Indian 
Railway  Company,  and  concluded  by  the  Earl  of 
Northbrook,  late  Viceroy  and  Governor- General  of 
India,  who  was  in  the  chair  on  the  occasion. 

Mr.  Crawford  is  reported  as  having  said  that 
people  who  took  any  interest  in  Indian  railways 
were  very  much  indebted  to  Mr.  Danvers  for  his 
clear    and   comprehensive   paper.     What  these 
railways  are  capable  of  doing  for  the  country  was 
only  now  appearing,  and  the  prosperity  on  which 
some  of  them  had  embarked  only  now  commencing. 
A  very  different  state  of  things  existed  now  from 
what  there  had  been,  and  this  was  mainly  owing  to 
the  extremely  accurate  and  exhaustive  statistics 
which  had  been  prepared  by  Mr.  Rendel,  and  the 
method  which  the  companies  now  had  of  ascertain- 
ing  the  exact  cost  of  doing  every  item  of  their  work. 
Formerly  it  had  been  thought  impossible  to  bring 
grain  from  the  upper  parts  of  India,  where  large 
quantities  were  known  to  be  stored,  to  Calcutta,  at 
a  profit ;  but  this  had  been  done,  and  recently  gram 
had  been  brought  from  Cawnpore  to  Calcutta,  a 
distance  of  684  miles,  at  a  cost  of  6s.  4d.  per 
quarter ;  and  arrangements  had  also  been  made  by 
which  a  large  quantity  of  wheat,  which  was  raised 
in  the  more  distant  parts  between  Delhi  and  Lahore, 
would  be  brought  to  Calcutta  for  12s.  6d.  per 
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quarter.  Was  there  any  railway  in  England  which 
could  afford  to  carry  a  commodity  like  that  such  a 
distance  at  such  a  cost,  with  profit  to  it  ?  But  for 
Mr.  Rendel's  method  of  ascertaining  the  cost  of 
working,  and  what  they  could  really  afford  to  carry 
their  goods  for,  these  things  could  not  be  carried  on 
successfully.  It  was  this  which  made  the  difference 
between  the  English  and  Indian  railways.  Rates 
equal  to  a  halfpenny  per  mile  were  unheard  of  in  this 
country,  and  there  was  no  limit  to  the  amount  of 
profit  which  would  be  opened  up  in  time  to  come. 
It  would  surprise  people  who  knew  India  in  former 
days,  and  who  were  accustomed  to  the  jog-trot  way 
of  travelling,  when  the  cost  was  so  enormous,  and 
three  months'  time  was  required  to  bring  goods 
from  the  interior  to  the  coast,  to  see  the  change 
that  had  been  effected,  and  the  superabundance 
of  produce  which  existed  in  some  districts  of  India 
available  for  our  own  requirements.  It  was 
deeply  interesting  to  the  people  of  this  country  to 
know  now,  that  even  if  the  great  granary  of  South 
Russia  might  possibly  be  jeopardised,  there  existed 
in  India  a  vast  source  of  supply,  which  could 
•  be  brought  to  this  country  with  profit  to  all. 
Upwards  of  200,000  tons  of  wheat  were  last  year 
exported  from  India,  170,000  tons  of  which  left 
the  port  of  Calcutta,  and  the  greater  part  of  which 
came  here.  Taking  the  produce  as  being  four  or 
five  quarters  to  the  acre,  that  quantity  would  not 
require  more  than  about  200,000  acres  of  land  to 
produce  it,  and  the  extent  of  country  was  enormous 
where  grain  could  be  grown.  There  was  another 
great  trade  which  had  recently  sprung  up  in 
India,  for  which  they  were  indebted  to  the  railways, 
and  that  was  the  growth  of  linseed  and  rapeseed. 
The  quantity  of  linseed  alone  exported  from  India 
in  1876  represented  £4,000,000,  though  it  was 
not  to  railways  alone  that  this  was  owing.    One  of 
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the  principal  things  which  gave  an  impetus  to  the 
trade  was  the  measure,  of  which  Lord  Northbrook 
was  the  father,  for  the  abolition  of  the  export 
duties.     The  amount  of  the  duty  in  the  case  of 
wheat  was  nearly  Is.  per  quarter;  in  the  case  of 
linseed  it  was  more.    When  they  remembered  that 
represented  about  two  per  cent.,  and  that  in  these 
times  that  was  considered  a  mercantile  pro  fit,  they 
could  understand  the  great  advantage  of  the  abolition. 
Then    there   came  the   depreciation   of  silver; 
and,  then,  again,  the  enormous  advantage  in  pro- 
ducing commodities  which  it  was  possible  to  export 
to  England,  to  the  extent  of  some  six  or  seven 
millions,  was  at  once  seen.    He  seriously  hoped  Mr. 
Danvers'  paper  would  not  lie  buried  in  some 
report,  but  that  it  might  be  spread  abroad  to 
enlighten  the  public  mind  upon  the  subject  of 
Indian  railways.    It  would  show  that  Indian  rail- 
ways had  not  been  the  extravagant  and  ill-considered 
enterprise  they  were  thought  to  be  by  many  people. 
Only  onTuesday  evening,  in  the  House  of  Commons, 
they  had  heard  on  high  authority  that  it  was  in 
consequence  of  the  extravagance  connected  with 
Indian  railways  that  the  State  railways  had  been 
introduced.     He  entirely  differed  from  that  state- 
ment, and  he  hoped  an  opportunity  would  offer 
when  this  view  could  be  tested  by  those  who  were 
interested  in  the  matter,  and  who  could  prove  that, 
all  things  considered,  Indian  railways  had  been  as 
economically  constructed   as  any  vast  series  of 
railways  in  Europe,  or  the  world.     It  was  all  very 
well  for  other  countries  to  trade  upon  the  ex- 
perience gained  in  England.  People  said  Continental 
railways  had  been  constructed  more  cheaply  than 
those  in  India,  but  who,  he  would  ask,  had  bought 
the  experience  that  enabled  them  thus  to  construc- 
them  at  less  cost  ?    Why,  England  had  bought  the 
experience  and  paid  dearly  for  it  too,  and  it  was 
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after  we  had  learned  in  the  school  of  experience 
how  railways  were  best  made,  that  other  countries 
were  able  to  avoid  the  errors  which  had  led  to  the 
extravagance  and  enormous  cost  which  marked  the 
construction  of  the  railway  lines.  The  companies 
had  to  introduce  works  of  a  character  hitherto 
unknown  in  India,  and  had  to  resort  to  expedients 
wholly  novel  to  the  country.  True,  some  mistakes 
had  occurred,  but  they  were  of  an  unimportant 
character  really,  and  it  was  this  experience  which 
enabled  other  people  to  be  so  wise  after  the  event, 
and  to  make  such  boasts  of  how  much  better  they 
could  have  done.  The  statement  of  Mr.  Danvers 
was  a  very  proper  sequel  and  a  very  proper  commen- 
tary on  much  which  had  been  said  in  the  House  of 
Commons  at  the  debate  on  Tuesday,  and  he  (Mr. 
Crawford)  believed  if  there  had  been  any  Member 
of  the  House  present  who  was  thoroughly  acquainted 
with  the  matter,  a  vast  amount  of  misappre- 
hension and  misunderstanding  would  have  been 
prevented. 

Lord  Northbrook,  in  closing  the  discussion, 
touched  upon  the  chief  points  referred  to  in  the 
paper  which  had  been  read  by  Mr.  Danvers, 
observing  that  it  could  not  but  be  considered 
by  those  who  were  interested  both  in  the 
prosperity  of  India,  and  in  the  success  of  the 
railways  there,  as  highly  satisfactory.  Looking  at 
the  broad  results  of  what  had  been  done,  it  seemed 
}hat  they  had  now  in  that  country  a  very  widely 
extended  system  of  railroads,  which  had  been  com- 
pleted within  the  last  twenty -five  years.  While 
the  Government  of  India  had  paid  year  by  year 
out  of  the  revenue  the  whole  of  the  interest  of 
the  money  expended  in  constructing  those  lines, 
and,  as  was  the  case  in  other  countries,  had  not 
put  the  interest  to  the  capital  account,  while 
there  still  remained  some  railways  unfinished  to 
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be  made  out  of  guarantee  capital,  the  charge  upon 
the  revenue  was  in  the  last  financial  year  only 
one  million.    They  had  heard  from  the  author 
of  the  paper  that  it  would  be  only  half  a  million 
next  year.    That  was  the  broad  result.    Now,  he 
did  not  think  any  one  who  had  any  knowledge  ot 
India  could  doubt  that  that  was  one  of  the  most 
profitable  investments  that  ever  was  made  by  a  great 
nation.    He  agreed  with  one  of  the  speakers  that 
the  greatest  credit  was  due  to  those  who  encouraged 
that  system,  and  had  carried  it  through  to  the  pre- 
sent time,  and  especially  to  Lord  Dalhousie,  the 
eminent  Governor- General  of  India.    He  had  a 
thorough  knowledge  of  the  railroad  system  m  this 
country,  and  he  applied  his  great  abilities  to  the 
subject  on  his  arrival  in  India  with  great  suc- 
cess.   Something  had  been  said  upon  the  ques- 
tion as  to  whether  "  guaranteed"  railroads  or 
railroads  made  by  the  State  were  the  best  system. 
He  thought  there  was  no  man  m  England— he  was 
going  to  say  or  out  of  it— who  would  doubt  that 
the  best  system  for  a  Government  was  that  the 
railways  should  be  made  by  private  capital,  lhat 
undoubtedly  agreed  with  our  English  ideas,  which 
ideas  he  himself  had  not  changed  by  the  experience 
he  had  gained  in  India.    At  the  same  time  every  one 
who  knew  something  of  the  subject  would  under- 
stand that  it  would  have  been  quite  impossiole  to 
raise  money  for  India  in  railways  unless  a  guarantee 
had  been  given.    Doubtless,  it  was  obvious  that  m 
a  system  of  guarantee  one  of  the  greatest  induce- 
ments for  economy  in  the  management,  viz.,  an 
uncertainty  of  any  return  on  the  part  of  those  who 
invested  their  money,  was  absent.  The  shareholder 
knew  that  he  would  get  his  five  per  cent  whatever 
might  be  the  way  in  which  the  business  of  the  rail- 
road was  conducted.    No  one  could  deny  that ;  but 
at  the  same  time  those  railroads  had  been  conducted 


54 


by  men  of  honour  and  ability,  and  during  the  time 
of  their  construction,  although  doubtless  mistakes 
had  been  made — not  more,  perhaps,  than  were  to 
be  expected  under  the  circumstances — he  did  not 
believe  that  any  unnecessary  expenditure  had  been 
incurred.  Referring  to  the  subject  of  tariffs, 
as  far  as  he  knew,  the  opinion  held  by  those  in 
India  who  had  gone  into  the  question  was  that, 
not  only  for  the  development  of  the  resources 
of  the  country,  but  for  Jbhe  profit  of  the  rail- 
roads themselves,  it  was  a  judicious  measure  that 
was  taken  by  the  East  Indian  Railway  Company  in 
reducing  their  rates,  and  that  it  might  be  followed 
with  advantage  by  other  companies.  It  has  been 
remarked  that,  in  regard  to  dealing  with  famine 
in  India,  the  extension  of  railways  there  was  the 
most  effective  means  of  guarding  against  any  such 
calamity.  It  had  also  been  mentioned  by  Mr.  Dan- 
vers  that,  during  the  time  of  the  scarcity  in  Bengal 
in  1873-4,  there  were  no  less  than  800,000  tons  of 
food  grain  brought  into  the  famine  districts  by 
means  of  railroads.  That  was  perfectly  accurate, 
and  what  he  had  simply  to  add  was  that  it  was  only 
the  existence  of  railroads  in  India  that  had  made 
it  possible  for  any  Government,  with  any  exertions 
and  at  the  expenditure  of  any  sums  of  money,  to 
meet  these  calamities.  They  had  heard  of  famines 
that  had  taken  place  in  former  times  in  which  there 
had  been  great  mortality,  such  as  the  one  in  Raj- 
pootana,  where  the  scenes  were  perfectly  heartrend- 
ing. It  was  impossible  at  that  time  in  any  manner 
to  have  met  that  calamity.  The  distance  from  the 
parts  of  India  in  which  there  were  plenty,  and  the 
difficulties  of  transport,  were  so  great,  that  he  did 
not  believe  any  foresight  would  have  met  that  fa  mi  me 
in  Rajpootana  then.  On  the  other  hand,  at  the 
present  time  he  thoroughly  believed,  from  what  he 
had  heard  elsewhere,  that  the  measures  which  the 
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Indian  Government  and  the  Governments  of  Madras 
and  Bombay  were  now  adopting,  to  meet  the  scar- 
city in  these  districts,  wTould  be  successful.  They 
would  be  successful  mainly,  in  his  opinion,  because 
of  the  railroads,  which  now  traversed  almost  the 
whole  area  of  scarcity,  and  enabled  the  enormous 
quantity  of  food  grain  now  produced  in  India  to  be 
conveyed  to  those  parts  of  the  country  which  re- 
quired it.  What  he  would  say  was  that  railways  were 
very  good  things,  and  the  extension  of  trade  in  India 
very  desirable.  They  were  all  glad  to  see  those  things 
progress,  but  there  was  one  matter  which  signified 
more  than  all,  viz.  the  soundness  of  Indian  finance, 
which  the  Government  of  India  must  have  first  and 
foremost  in  their  minds.  India  was  a  poor  country 
compared  to  England,  although  its  exports  are 
so  great,  and  it  would  not  stand  any  extraordinary 
taxation.    In  his  opinion  the  finances  of  India  were 
in  a  perfectly  sound  condition.    The  finances  had 
been  so  sound  during  the  past  four  or  five  years 
that,  although  the  cost  of  the  famine  in  Bengal 
amounted  to  some  six  millions  sterling,  the  surplus 
of  three  years  was  sufficient  to  produce  a  sum  equal 
to  the  whole  of  that  expenditure.    In  his  opinion, 
so  long  as  the  expenditure  was  properly  controlled, 
and,  most  important  of  all,  so  long  as  peace  was 
preserved,  the  natural  expansion  of  the  railways  of 
the  country  would  enable  the  Government  not  only 
to  meet  the  expenditure  for  such  calamities,  but  in 
the  course  of  years,  would  be  ample  to  provide  for 
the  steady  extension  of  the  means  of  communication 
there.    Moreover,  it  seemed  to  him  that  something 
like  the  prospect  of  a  fair  profit  would  be  shown 
in  railroad-making  in  India,  and  that  they  would 
see,  before  very  long,  natives — for  he  thought  the 
capital  was  more  likely  to  come  from  India  than 
from  this  country — coming  forward  to  make  some 
inexpensive  railroads,  which  would  become  feeders 


1 


56 

to  the  main  lines.  He  thought  that  was  an  object 
very  much  to  be  desired,  and  any  encouragement 
which  could  be  given  to  the  construction  of  such 
lines  would  be  well  bestowed.  In  conclusion,  he 
was  sure  that  they  would  all  join  with  him  in  offer- 
ing their  most  sincere  thanks  to  Mr.  Danvers  for 
his  paper,  and  in  expressing  a  hope  that  the  present 
successful  position  of  some  of  the  principal  rail- 
way companies  in  India  was  only  the  beginning 
of  a  condition  of  things  which  would  show  that 
those  undertakings  would  not  only  be  useful  to 
the  country,  but  would  really  show  a  very  large 
commercial  profit. 


After  the  discussion  upon  Mr.  Danvers's  paper 
had  closed,  Mr.  Hyde  Clarke  sent  the  following 
communication  to  '  The  Journal  of  the  Society  of 
Arts  :' 


The  protracted  discussion  did  not  give  me  the 
opportunity  of  speaking  on  the  paper  of  Mr. 
Danvers.  It  was  marked  by  its  liberal  tone,  but 
its  most  important  feature — its  bearing  upon  rail- 
way extension  in  India — did  not  receive  due  notice. 
As  Lord  Northbrook  said,  "India  is  a  poor  country," 
but  assuredly  the  way  to  keep  it  poor  is  to  deprive 
it  of  railway  extension,  the  great  necessary  for  its 
development.  This  subject  requires  more  considera- 
tion than  it  could  receive  in  one  desultory  debate. 
The  first  thing  to  which  attention  should  be  directed 
is  the  existing  amount  of  railway  accommodation 
in  India.  Taking  the  figures  of  Mr.  Danvers, 
25,000,000  passengers  means  that  one  in  eight  of 
the  population  travels  once  in  a  year  on  the  rail- 
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ways,  and  that  it  would  take  eight  years  for  each 
man,  woman,  and  child  in  India  to  go  once  upon 
a  railway.    The  amount  of  goods  conveyed  is 
possibly  a  carpet-bagful,  or  20  lbs.  per  head  for 
food,  fish,  salt,  fuel,  clothing,  implements,  seed, 
manure,  building  materials,  and  exchangeable  pro- 
duce, produced  and  distributed  or  received.    It  is 
absolutely  certain  that  upwards  of  one  hundred 
millions  of  people  have  never  been  on  a  railway, 
nor  are  likely  to  do  so  as  matters  stand.    The  pro- 
vision made  by  the  Government  to  supply  their 
wants,  and  to  provide  each  member  of  the  popula- 
tion with  an  outfit  of  railways  and  public  works,  is 
2s.  per  head.    These  appalling  figures  in  some 
degree  represent  the  way  in  which  the  development 
of  India,  so  powerfully  portrayed  by  Mr.  Danvers, 
is  to  be  dealt  with.    The  paltry  pittance  provided 
is  made  dependent  on  the  condition  of  the  finances 
of  India,  the  maintenance  of  which  in  good  condition 
is,  as  Lord  Northbrook  says,  of  great  value  ;  but 
this  is  not  a  condition  precedent  to  railway  develop- 
ment, but  dependent  upon  it  and  subsequent  to  it. 
Mr.  Danvers  has  given  the  key  to  it.    One  of  the 
first  effects  of  railways  felt  by  the  population  was 
he  says,  the  rise  in  wages.    India  is  a  poor  country, 
but  in  regard  to  this  question  of  transport  provision 
it  is  relatively  poorer,  because  the  material  has  to 
be  found  on  a  European  standard  of  prices,  and  the 
return  has  to  be  obtained  on  an  Indian  standard. 
As  I  have  more  than  once  pointed  out,  at  the  time 
railways  were  introduced  wages  were  in  many  places 
a  rupee  a  month  or  a  penny  a  day,  and  they  have 
since  doubled,  trebled,  and  quadrupled.  Wheat, 
as  referred  to  by  Mr.  Crawford,  is  4s.  per  quarter 
in  the  north-west.    When  the  same  effect  has  been 
produced  in  India  as  in  Europe,  on  the  shores  of 
Western  Asia,  in  Egypt,  of  raising  the  price  of 
commodities  to  the  commercial  market  standard, 
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less  the  cost  of  transport,  then  India  will  in  so  far 
cease  to  be  a  poor  country,  and  will  be  able  to  pay 
railway  fares  and  rates  and  farther  taxes  on  a 
European  scale.  The  effect  of  the  rise  of  prices  of 
cotton  during  the  cotton  famine  is  an  exemplifica- 
tion of  the  wider  and  general  effects.  It  is  under  the 
influence  of  this  gradual  advance  that,  notwith- 
standing the  land  revenue  settlement  in  Bengal, 
the  revenues  in  India  have  advanced,  and  notwith- 
standing the  limited  burden  of  railway  guarantees, 
and  it  is  by  such  operations  that  they  will  advance. 
Consequently,  railway  extension  has  to  provide  for 
increased  revenues,  and  to  make  a  provision  for 
famines,  as  referred  to  by  Mr.  Danvers  and  Lord 
Northbrook,  and  it  is  not  for  railways  to  be  depen- 
dent on  famine  deficiences,  and  the  good  or  ill  ad- 
ministration of  the  revenue.  It  could  not  fail  to 
strike  me  that  no  reference  was  made  to  railways  in 
America,  where  population  is  more  sparse  than  in 
India,  and  where  grain  has  to  be  conveyed  by  rail- 
way enormous  distances,  and  where  parallels  will 
be  found  to  those  low  charges  for  freight  looked 
upon  by  Mr.  Crawford  as  exceptional,  and  which 
are  so  necessary  for  India.  It  was  gratifying  to  me 
to  find  Mr.  Danvers  enforcing — as  I  have  done  so 
often,  and  for  so  many  years — the  importance  of 
the  statistical  study  of  the  traffic,  which  is  so  well 
attended  to  in  France,  and  so  ill  attended  to  in 
this  country.  It  is  also  acceptable  to  find  the  ac- 
knowledgment of  the  confirmation  by  experience 
of  the  influence  on  the  rates  for  goods  of  expe- 
dition in  conveyance,  and  safety  from  damage  (see 
my  '  Practical  and  Theoretical  Considerations  on 
the  Management  of  Railways  in  India/  1846,  pp. 
6,  7,  11,  &c).  Turning  back  to  those  older  times, 
it  is  useful  to  say  that  one  reason  why  Indian  rail- 
ways have  been  so  long  in  reaching  a  remunerative 
return  is  the  neglect  of  the  Government,  as  in 
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Turkey,  in  providing  branch  communications ;  and 
another,  the  same  neglect  in  delaying  the  requi- 
site extensions.    Another  cause  is  that  ingenuously 
intimated  by  my  friend  Mr.  Crawford,  that  it  was 
only  four  years  ago  that  his  administrators  or  the 
Government  found  out  the  right  way  of  determin- 
ing the  rates.    This  demands  none  the  less  notice, 
because,  although  the  East  Indian  Railway  is  now 
so  far  in  the  right  way,  the  principles  enunciated 
in  the  discussion  were  calculated  to  convey  erro- 
neous ideas.    The  principles  on  which  the  rates  of 
charge  for  weight  depend  do  not  chiefly  rest,  as 
assumed,  on  Mr.  Renclel's  calculation  of  what  the 
goods  can  be  carried  for;  such  an  assumption 
would  not  be  admitted  by  any  Trench  administrator. 
The  first  thing  is  to  ascertain  what  margin  there  is 
between  the  price  in  the  place  of  production  and 
that  at  the  place  of  sale  or  consumption,  and  the 
nature  and  quantity  of  the  goods,  and  then  to  de- 
termine whether  they  can  be  conveyed  at  a  gross 
profit  more  or  less.    It  is  evident,  with  regard  to  a 
crop  of  grain,  that  it  can  only  be  moved  when  the 
market  price  will  afford  the  margin  for  transport, 
and  that  unless  it  be  removed  at  such  period  it 
cannot  be  moved  at  all.    The  profit  must  be  on 
the  bulk.    It  might  even,  for  that  matter,  be  worth 
while  to  remove  a  grain  crop  at  a  nominal  rate  to 
avoid  the  risk  of  its  being  wasted,  and  so  decrease  the 
wealth  of  the  district,  for  the  total  and  continual 
traffic  depends  on  the  greater  or  less  prosperity  of 
the  railway  district.    All  these  questions  can  only 
be  decided,  as  Mr.  Danvers  has  laid  down,  by 
statistical  investigation,  and  it  is  of  great  importance 
that  establishments  for  this  purpose,  which  cost 
little  money,  should  be  adequately  organised.  It 
is  to  be  trusted  that  the  result  of  the  paper  of  Mr. 
Danvers,  when  it  comes  to  be  discussed  in  England 
and  India,  through  the  wide  circulation  of  the 
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'  Journal  of  the  Society  of  Arts/  will  be  to  place 
railway  extension,  and  the  provision  of  irrigation 
and  public  works  likewise,  on  a  proper  basis,  by 
making  them  independent  of  the  experimental 
budgets  of  Indian  financial  adminstrators,  and  of 
the  casual  development  of  a  country  for  which  no 
adequate  provision  is  made. 
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In  most  works  on  Perspective  the  method  of  drawing  objects  is  shown, 
but  why  they  are  so  drawn  is  not  explained.  The  difficulty  of  remember- 
ing the  rules  thus  given  is  great,  and  as  many  amateurs  are  thus  induced 
to  sketch  without  understanding  perspective,  I  hope  this  little  work  will 
be  found  useful.  My  object  is  not  to  give  rules  for  putting  a  square,  a 
cube,  a  cross,  a  church,  &c,  &c,  &c,  into  perspective,  but  to  explain 
the  very  simple  principles  of  the  art,  leaving  the  practice  to  my  reader, 
whom,  for  convenience,  I  beg  leave  to  address  direct. . 

Now  suppose  you  are  looking  at  a  view  through  a  window.  You  see  the 
picture  of  that  view  as  if  it  were  drawn  on  the  glass.  Now  select  a  certain 
pane  or  portion  of  the  window  the  size  of  your  paper  or  the  picture  you 
wish  to  draw :  then  if  you  move  towards  or  away  from  the  window,  more 
or  less  of  the  view  will  come  into  jovlt  picture.  If  more,  then  each  object 
seems  smaller  ;  if  less,  each  seems  larger.  This  distance  of  your  eye  from 
the  window  is  evidently  the  first  thing  to  be  decided  on,  since,  as  your 
paper  is  a  certain  size,  on  it  depends  what  you  take  in  to  your  picture  ; 
in  fact,  what  part  of  the  view  before  you,  you  draw.  Let  us  suppose  this 
settled,  and  call  it  the  distance  of  the  picture,  or  as  we  shall  have  to  use 
the  term  very  often,  d  of  p,  for  shortness. 

Strictly  speaking  this  d  ofp,  should  be  the  same  as  the  breadth  of  your 
paper,  as  this  gives  about  the  opening  your  eye  can  fairly  take  in  at  once  ; 
and  therefore  you  should  arrange  your  picture  in  the  glass  by  moving 
yourself  and  glass  together  forwards  or  backwards,  keeping  the  dofp  the 
same ;  but  many  views  can  only  be  taken  from  certain  spots,  so  you  often 
have  to  arrange  by  altering  the  d  of  p,  and  only  taking  into  your  picture 
part  of  what  you  see  fairly.  Still  whatever  you  do  take  in  the  central  line 
or  direction  of  your  gaze  should  be  the  centre  of  your  picture  also,  and 
this  central  point  you  look  at,  is  called  the  centre  of  your  picture.  See 
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Sheet  I.  If  you  were  sitting  at  S,  and  MN  was  your  window,  you  could 
make  many  pictures  of  parts  of  the  hills,  &c,  opposite  you,  I  e.,  you  could 
take  as  your  central  line  SB,  SC,  SE,  or  any  other  line,  and  draw  as  your 
picture  a  certain  distance  round  it;  but  the  line  you  chose  would  be  the 

centre  of  your  picture. 

Your  window  also  must  be  supposed  to  have  no  limits,  i.  e.,  to  extend 
ever  so  far  on  all  sides  of  the  portion  of  it  you  have  chosen  for  your  pic- 
ture, and  this  window  is  called  the  plane  of  the  picture,  or  p  of  p. 

Now  if  you  raise  your  eye,  without  turning  your  head  sideways,  till 
you  look  horizontally,  as  S.P.,  this  line  is  called  the  line  of  sight,  or  I  of  s, 
and  the  point  in  which  this  meets  the  window,  or  p  of  p,  is  called  the 
point  of  sight.  This  will  be  straight  above  or  below  the  centre  of  the 
picture,  but  on  a  level  with  your  eye,  and  as  all  measurements  are  taken 
from  it,  we  may  called  it  P  in  the  view,  and  p  on  your  picture.  It  will  be 
only  one  point  to  you,  as  P  will  be  straight  behind  p. 

The  exact  position  of  your  eye  is  called  the  point  of  station,  or  in  future 

S.  only. 

Now  imagine  a  flood  to  rise  just  up  to  your  eye,  its  surface  will  be 
a  horizontal  plane,  and  will  make  a  straight  horizontal  line  across  your 
window  and  view.  This  plane  and  these  lines  must  always  be  imagined 
to  exist  as  we  measure  from  them.  The  plane  is  called  the  horizontal 
plane,  and  the  lines,  one  to  you  only,  the  horizontal  line— say  H.  plane, 

and  H.  line  in  future. 

Now  the  only  other  terms  to  be  used  are  vanishing  points  and  lines  of 
measurement,  which  will  be  explained  as  we  get  on.  Please  see  that  you 
understand  these.  They  all  follow,  bar  the  flood,  on  sitting  down  and 
looking  out  of  window,  thus  :  — 


No. 

Explanation. 

Term. 

Abbreviation. 

I. 

You  sit  down  with  your 

The  point  of  station,   . . 

s. 

eye 

II. 

at  a  chosen  distance  from 

The  distance  of  the  pic- 

d  of  p. 

III. 

the  window,      •  •        •  • 

The  plane  of  the  picture, 

p  of  p. 

IY. 

and  look  in  a  chosen 

cofp. 

direction,      ••  •• 

The  centre  of  the  picture, 
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No. 

Explanation. 

Term. 

Abbreviation. 

V. 

and  then  raise  or  lower 
your  eye  till  you  look 
horizontally,            •  • 

The  line  of  sight, 

1  of  s. 

VI. 

cutting  the  window  in  a 
point  opposite  and  on 
a  level  with  your  eye, 

The  point  of  sight, 

p  or  P. 

VII. 

You  imagine  a  flood  to 
rise  to  the  level  of  your 
eye,  its  surface 

The  horizontal  plane,  . . 

H.  plane. 

VIII. 

cutting  across  the  win- 
dow and  view  in  a 
straight  line  on  a  level 
with  your  eye, 

i 

The  horizontal  line,    • . 

H.  line. 

IX. 

To  be  explained  hereafter, 

Vanishing  points,        . . 

V.  P. 

X. 

Do.         do.              . . 

Lines  of  measurement, 

1  of  m. 

Now  every  object  in  nature  can  be  represented  in  a  picture  by  lines. 
We  cannot,  I  may  here  remark,  draw  curved  lines  at  once  by  perspective 
rules,  we  can  only  find  in  the  picture  the  position  of  any  number  of  points 
in  them,  and  then  draw  the  curved  line  through  these  points.  See  Sheet 
VIII.,  which  will  be  explained  hereafter. 

All  straight  lines  in  the  view  may  be  divided  into  two  classes : — 
First. — Straight  lines  parallel  to  the  plane  of  the  picture. 
Second. — Straight  lines  not  parallel  to  the  plane  of  the  picture. 

First,  then,  as  to  lines  parallel  to  the  plane  of  the  picture.  Clearly  un- 
derstand what  this  means.  Imagine  a  wall  parallel  to  the  p  of  p,  i.  <?., 
straight  across  you.  Then  any  line  you  could  draw  on  the  face  of  that 
wall  up  or  down,  or  across  it,  or  any  way  would  be  parallel  to  p  ofp,  not 
only  those  straight  across  it. 

Turn  to  Sheet  II.,  which  represents  any  one  sketching,  as  you  would 
see  him  if  you  were  standing  to  one  side  of  him,  and  Sheet  III.,  which  is 
a  bird's  eye  view  of  the  same.  Let  S  be  his  eye,  or  the  point  of  station ; 
MN  the  plane  of  the  picture  S  p  P,  the  line  of  sight ;  p  and  P  the  point  of 
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sight  in  picture  and  view;  S  p  the  distance  of  the  picture]  and  0  the  same 
distance  from  MN,  or  the  p  ofp  as  A  is.  Then  SO  is  the  distance  of 
A,  i.e.,  the  distance  of  any  object,  as  A,  is  measured  this  way,  not  by  the 
length  of  SA.  Now  if  we  imagine  AB  to  be  any  straight  line  parallel 
to  the  p  of  p,  and  lines  SA,  SB  to  be  drawn  meeting  MN  in  a  and  b, 
then  will  a  and  b  be  the  correct  positions  of  A  and  B  in  your  picture  ; 
and  line  ah  will  be  the  picture  of  AB. 

Thus,  in  future,  as  points  A  and  B,  in  the  view  are  a  and  b  in  the  pic- 
ture, so  any  point  represented  by  a  large  letter  in  the  view  its  picture  will 
be  called  the  corresponding  small  letter.  Thus  the  line  ab  will  mean 
the  picture  of  real  AB,  and  xy  the  the  picture  of  XY. 

Now  to  return  to  last  para.,  ab  evidently  bears  the  same  proportion  to 
AB,  that  Sa  does  to  SA,  or  S^  does  to  SC ;  and  ab  is  also  parallel  to 
AB.  I  need  hardly  go  into  the  geometrical  proof  of  this ;  therefore  we 
have,  as  AB  is  any  line  parallel  to  the  plane  of  the  Paper  this  simple 

Rule  I. 

Any  real  straight  line  parallel  to  the  plane  of  the  picture  will  be  drawn  in 
the  picture  parallel  to  itself,  and  bearing  the  same  proportion  to  its  real 
length  that  the  distance  of  the  picture  does  to  the  distance  of  the  real  line. 

This  makes  a  very  simple  affair  of  all  lines  parallel  to  the  plane  of  the 
picture ;  and  it  is  evident  that  any  other  line  EF,  which  is  equal  and 
parallel  to  AB,  and  at  equal  distance  from  S,  will  be  represented  by  ef 
equal  and  parallel  to  ab, 

Let  us  now  take  the  second  class,  lines  not  parallel  to  the  p  ofp,  and 
suppose  a  vast  plain  extends  in  front  of  your  position,  it  is  no  matter 
whether  level  or  not,  so  that  it  is  one  even  surface,  it  may  be  up  or  down 
hill  as  much  as  you  like,  and  let  a  friend  stand  in  front  of  you  touching 
your  eye  with  his  finger.  Then  let  him  walk  away  backwards  on  the 
plain  in  any  direction,  in  a  straight  line,  his  finger  will  mark  a  straight 
line  in  the  air,  his  foot-prints  will  be  in  two  other  straight  lines,  and 
similarly  his  head,  or  any  and  all  points  of  him  may  be  supposed  to  make 
straight  lines  that  you  wish  to  draw,  and  all  these  lines  will  be  parallel  to 
each  other.  Now  as  he  gets  further  away,  he  will  appear  smaller  and 
smaller,  and  the  distances  between  these  parallel  lines  will  also  appear 
smaller  and  smaller,  till  at  last  they  and  he  all  join  together  and  vanish  in 
a  point.  This  point  is  the  vanishing  point  of  all  these  lines.  It  is  evident, 
too,  that  however  many  lines  you  can  imagine  parallel  to  these  will  all 


vanish  in  this  same  point,  as  your  friend  may  be  ever  so  big  and  have  ever 
so  many  points  about  him.  The  question  is  now  to  find  this  point.  But 
you  at  ouee  see  that  one  of  the  lines,  i.  e.,  the  one  traced  by  his  finger  from 
your  eye  has  been  to  you  a  point  all  this  time.  Therefore  to  find  the  V.  P. 
of  any  parallel  line  or  set  of  parallel  lines,  you  have  only  to  draw  another 
parallel  to  it  or  them  from  your  eye  to  meet  the  plane  of  the  picture,  and 
that  point  in  which  it  does  so  meet  the  p  of  p  is  the  V.  P.  required. 
Hence  we  have  for 

Rule  II. 

All  real  lines  in  the  view  which  are  parallel  to  one  another,  and  not 
parallel  to  the  plane  of  the  picture,  meet  in,  or  must  be  drawn  in  the  picture 
tending  to,  a  point  in  which  a  line  drawn  parallel  to  them  from  the  artists 
eye,  meets  the  plane  of  the  picture. 

Or  put  it  another  way,  suppose  there  is  a  certain  real  line  in  the  view 
which  you  wish  to  draw  in  your  picture ;  stand  your  friend  on  the  line  and 
let  him  touch  your  eye,  then  keeping  his  arm  stiff,  walk  along  the  hue  till 
he  vanishes  in  a  point.  The  moment  his  finger  touches  the  window 
or  the  p  ofp,  as  the  window  must  be  imaginary  for  once,  to  let  your  friend 
through,  that  is  the  point  yon  want,  as  if  he  goes  on  till  Doomsday  his 
finger  will  still  only  make  this  point  to  you ;  and,  therefore,  if  you  like  it 
better  you  may  put  the  rule — 

Any  real  line  in  the  view  not  parallel  to  the  plane  of  the  picture,  must  be 
drawn  tending  to  the  point  in  lohich  a  line  parallel  to  it  from  the  artist s 
eye  cuts  the  plane  of  the  picture,  and  all  other  lines  parallel  to  it  must  also 
he  drawn  to  this  same  point. 

This  is  a  good  simple  general  rule.  You  will  see  that  in  the  same  pic- 
ture there  may  be  dozens  of  vanishing  points,  as  many  as  you  can  imagine 
friends  walking  in  all  sorts  of  directions,  some  up,  some  down  hill,  some 
across,  some  away,  but  each  friend  will  have  his  own  V.  P.  If  any  two  are 
going  parallel  to  each  other,  theirs  will  coincide  and  be  one  m  fact,  i.  e.,  a, 
well  drilled  army  on  a  plain  all  marching  in  one  direction,  say  due  north,  all 
the  lines  made  by  all  the  soldiers  would  appear  drawn  to  one  point  only. 

It  is  not  necessary  that  all  V.  P.'s  should  be  in  the  limited  space  of  your 
picture,  as  many  of  yonr  friends  would  be  out  of  that  long  before  they 
vanished  if  they  went  a  little  across  your  line  of  sight,  but  they  will  always 
be  in  the  plane  of  your  picture. 

I  have  taken  the  general  case,  and  supposed  your  friends  to  walk  any 
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way  up  or  down  hill,  but  in  practice  almost  all  straight  lines  that  have  to 
be  drawn  are  the  tops  and  bottoms  of  houses,  which  are  all  horizontal,  and 
must  be  imagined  traced  by  a  friend  walking  on  a  horizontal  plane.  His 
finger  would  be  to  start  with  in  the  horizontal  plane,  and  would  keep  in  it ; 
also  if  he  walks  straight  away  parallel  to  the  line  of  sight  his  finger  will 
trace  the  I  ofs,  and  the  point  p  will  be  the  V.  P.  of  all  the  lines  he  makes. 
Hence  all  horizontal  lines  have  their  V.  P.'s  in  the  H.  line,  and  all  hori- 
zontal lines  parallel  to  I  ofs,  have  the  point  of  sight  or^?  as  their  V.  P. 

Now  to  take  a  familiar  example,  if  you  are  standing  in  a  street  of 
similar  houses,  and  looking  straight  across  it  at  the  houses  on  the  op- 
posite side,  nearly  all  the  lines  you  see  are  parallel  to  the  plane  of  the 
picture  and  come  under  Kule  I.  They  would  all  be  drawn  parallel  to  the 
top  or  side  of  the  paper,  and  all  the  doors  and  windows  would  be  drawn 
equal,  being  all  at  the  same  distance  from  you. 

Now  turn  a  quarter  circle  and  look  straight  down  the  street.  All  the 
upright  lines  are  still,  and  are  always  however  you  look,  parallel  to  the 
P  ofp,  °ut  tne  horizontal  lines  are  not  parallel  to  p  ofp,  but  parallel  to  the 
line  of  sight,  hence  their  V.  P.  is  p,  the  point  of  sight. 

Thirdly,  turn  a  little  sideways  so  as  to  be  looking  along  but  not  straight 
along  the  street.  Upright  lines  are  still  under  Kule  L,  but  none  of  the 
horizontal  are,  whether  in  the  street  or  in  cross  streets,  they  come  under 
Rule  II.  In  the  case  of  a  regular  street  there  would  be  only  two  V.  P.'s, 
one  for  lines  along  the  street,  as  these  are  all  parallel  to  one  another,  and  one 
for  those  across  the  street,  as  these  are  also  all  parallel  to  each  other. 

If  you  only  want  to  sketch  from  nature,  you  now  should  know  all  you  can 
need,  as  you  can  in  any  case  only  guess  at  your  V.  P.'s,  and  cannot  actually 
draw  the  lines  from  your  eye,  parallel  to  the  lines  you  wish  to  find  the 
V.  P.'s  of — First,  mark  a  point  for  the  centre  of  your  picture,  immediate- 
ly above  or  below  that,  as  the  case  may  be,  the  point  of  sight  p,  then  draw 
your  H  line  through  p,  right  across  your  paper,  and  remember  that  every 
point  in  your  view  on  a  level  with  your  eye  must  come  on  that  line 
in  your  picture.  Let  this  be  your  starting  point,  and  judge  the  heights  or 
depths  from  this,  comparing  it  with  the  imaginary  similar  line  in  your 
view  on  a  level  with  your  eye.  Also  remember  that  if  you  have  a  dozen 
buildings,  each  one  of  them  will  only  have  two  V.  P.  for  all  the  principal 
lines  in  it,  and  that  they  will  all  be  in  this  H.  line,  and  any  buildings  square 
to  each  other  will  have  the  same  pair  of  points  for  both. 
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Thus,  the  first  horizontal  line  you  draw,  produce  it  to  the  H.  line  of  your 
picture,  and  mark  the  Y.  P.  Then  take  care  that  all  lines  parallel  to  it 
go  to  the  same  point.  Do  this  for  each  set  of  parallel  lines.  Eemember 
Eules  I.  and  II.,  and  the  above  few  applications  and  your  drawing  will 
look  right.  It  is  the  horizontal  lines  being  out  of  perspective  which 
give  the  disturbed  appearance  so  common  in  amateur  drawings.  Sloping 
parallel  lines,  such  as  the  sides  of  a  road  up  a  hill,  and  the  railings  along- 
side of  it,  ought  to  be  as  carefully  drawn  to  a  V.  P.,  but  their  not  being 
drawn  to  their  right  V.  P.  will  not  show  if  they  are  all  drawn  to  one ; 
though,  of  course,  it  will  be  an  incorrect  representation. 

But  if  you  want  to  draw  a  real  perspective  picture  of  a  building  from 
plans  and  measurements,  you  must  come  on  a  little  further  in  the  applica- 
tion of  Rules  I.  and  II.  Though  there  is  nothing  new  to  learn,  there  are 
dodges  by  which  they  are  applied,  and  it  will  be  easier  for  you  to  follow 
me  a  little  than  find  them  out  for  yourself,  and  also  make  the  application 
of  the  principles  to  sketching  easier  and  easier  to  remember. 

Now  here  we  might  begin  to  put  a  cathedral  into  perspective,  but  as 
that  would  be  rather  a  troublesome  object  to  begin  upon,  let  us  take  some 
simple  part  of  a  cathedral.  Now  as  the  picture  would  be  composed  of 
lines,  the  simplest  part  we  can  take  is  a  line,  and  if  by  a  line  you  will 
kindly  understand  that  any  line  is  meant,  i.  e.,  that  what  I  am  now  going 
to  say  about  a  certain  line  AB,  will  apply  as  well  to  any  line  yon  can 
possibly  conceive  a  wish  to  draw,  you  will  see  that  if  you  learn  how  to 
put  any  line  AB,  into  perspective,  you  know  the  whole  art.  Now  to 
draw  a  line  we  must  first  find  the  position  of  one  end,  then  draw  a  line 
in  the  right  direction  and  cut  off  the  required  length,  or  in  other  words 
find  the  position  of  the  other  end.  To  draw  a  correct  perspective  picture 
of  any  line  we  must  either  be  able  to  measure  it  or  have  a  plan  of  it-  A 
plan  is  most  convenient  here,  so  let  us  have  one  (Sheet  IV.)  of  two  hori- 
zontal lines  first.  One,  AB,  parallel  to  p  oj  p  and  the  second  AC,  not 
parallel  to  p  of  p. 

N.B. — These  are  representative  lines  of  the  two  classes,  and  what  ap- 
plies to  them  will  apply  to  any  lines.  Let  AB  and  AC,  be  really  each  15 
feet  long,  and  you  standing  at  S,  20  feet  away  and  20  feet  to  right  of  A, 
wish  to  draw  them.  In  the  plan  1  inch  represents  10  feet,  and  a  scale  is 
given.  You  are  looking  straight  up  the  paper,  in  direction  SLP,  and  let 
AB  and  AC  be  10  feet  below  your  eye. 
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The  first  thing  to  decide  is  the  distance  of  tie  picture,  as  on  this  de- 
pends the  size  of  your  picture.  This  we  fix  by  thinking  what  size  we 
should  wish  AB  to  be  drawn.  Let  us  decide  AB,  shall  be  drawn  equal 
1J  inches,  then  we  must  make  the  d  of  p  2  inches,  since  if  ab  or  1% 
inches  is  to  be  the  correct  representation  of  AB,  or  15  feet,  we  know 
by  Kule  I.  that  d  of  p  is  to  the  real  distance  of  AB,  or  SL  or  20  feet, 
as  ab,  the  pictured  size  of  the  object,  or  If  inches,  is  to  the  real  size, 

or  15  feet.    Now  1%  inches  is  i  of  15  feet,  therefore  the  d  of  p  must  be 

1  0f  20  feet,  or  2  inches.  This  of  course  is  a  very  small  d  of  p,  but  I 
120  ' 

have  made  it  so  on  purpose  to  suit  the  size  of  my  page,  and  one  dis- 
tance is  as  good  as  another  in  a  general  example.    You  see  how  the 
size  of  your  object  depends  on  the  d  of  p.    If  you  had  decided  to  make 
ab  only  \  an  inch  in  the  picture,  or  \  the  size  we  have  decided  on,  the  d 
of  p  would  have  been  6  inches,  or  three  times  what  it  is  now.    Now  take 
Sheet  V.,  which  is  your  picture,  and  as  this  should  now  be  a  blank  sheet, 
if  you  find  any  difficulty  in  following,  take  a  blank  sheet  and  draw  the 
lines  one  by  one.    First  draw  the  H.  line,  qr,  and  mark  p  in  its  centre, 
which  is  the  point  of  sight.    Draw  a  line  up  the  centre  of  paper  and  take 
ps  equal  2  inches.     Then  s  will,  as  you  will  presently  see,  represent 
your  point  of  station.    Now  we  want  to  find  a,  the  correct  position  of  A. 
On  your  plan  draw  EF,  i.  e.,  prolong  AB  both  ways  and  let  it  meet  SP  in 
L.    Now  AL  is  a  line  parallel  to  p  of  p,  and  distant  20  feet  from  S,  its 

representation  al  will  therefore  be  drawn  parallel  to  AL,  and  i  of  AL, 

or  2  inches  in  length.  Therefore  a  will  be  2  inches  to  the  left  of  sp 
But  A  is  also  10  feet  below  the  horizontal  plane,  and  as  this  measurement 
is  also  parallel  to  p  of  p,  and  also  20  feet  distant,  it  will  be  drawn  upright 

on  the  paper,  and  i  of  10  feet  or  1  inch.    Thus  the  position  of  a  will 

be  2  inches  to  left  of  sp,  and  1  inch  below  qr.  This  then  is  the  correct 
position  of  A.  Just  in  the  same  way  could  the  correct  position  in  the 
picture  of  any  other  known  point  be  found.  Now  having  a,  and  seeing 
that  EAL  is  a  line  parallel  to  p  of  p  passing  through  A,  we  can  draw  its 
representation  ealf  parallel  to  it  through  a,  and  as  AB  is  15  feet,  its 
representation  ab  will  be  If  inches  ;  so  take  ab  equal  If  inch  and  you  have 
the  picture  of  AB.    In  the  same  way  exactly  had  AB  been  upright  or 
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sloping  so  long  as  it  was  still  under  Kule  I.,  i.  e.,  parallel  to  p  of  p  would 
it  have  been  put  in  exactly  the  same  way. 

Now  let  us  take  AO,  the  representative  line  of  the  second  class,  i.  e., 
lines  not  parallel  to  p  of  p.    Find  a  as  before.    Next  we  must  find  the 
vanishing  point  of  AC,  or  the  point  to  which  the  line  from  a  to  represent 
AC,  must  be  drawn.    We  have  only  to  draw  a  line  from  S  parallel  to  the 
line  AC,  and  the  point  in  which  this  meets  the  p  of  p  is  the  V.  P.  required. 
How  to  do  this  is  the  question.    Crease  your  picture  along  the  line  qr,  and 
lay  the  bottom  portion  flat  on  the  table,  the  upper  portion  standing  upright. 
Then  as  s  is  2  inches  from  the  upright  paper,  it  is  really  the  correct 
position  of  your  eye,  and  the  upright  paper  the  same  of  the  p  of  p,  and  the 
lower  part  of  the  paper,  which  is  flat  on  the  table,  is  part  of  the  horizontal 
plane ;  and  as  AB,  is  a  horizontal  line,  what  is  easier  than  to  draw  a  line 
from  s  parallel  to  it,  i.  e.,  making  the  same  angle  with  sp  that  AB. 
does  with  SP,  meeting  the  p  of  p  in  the  H.  line  qr  at  v.     Then  by  Kule 
II.,  v.  is  the  V.  P.  of  AC.    Now  you  will  see,  if  you  flatten  out  your 
paper,  that  nothing  is  altered,  and  you  need  not  have  creased  it,  and  that 
to  find  the  V.  P.  of  any  horizontal  line  you  have  only  in  your  picture  to 
draw  a  line  parallel  to  it  from  s  to  meet  the  line  qr,  which  point  of 
meeting  will  be  the  V.  P.  required.   Thus  iv  is  the  V.  P.  of  the  line  GH. 

Now  we  know  in  what  direction  to  draw  the  picture  of  AL  from  a,  viz., 
to  v  :  so  draw  av,  it  now  only  remains  to  cut  off  a  certain  portion  of  av  to 
correctly  represent  AC. 

You  may  do  this  in  many  ways,  If  you  know  the  distance  C  is  to  left  of 
S.  P.,  you  can  find  this  distance  as  you  did  AL,  but  the  ordinary  plan  is 
to  imagine  some  real  line  also  passing  through  C,  and  draw  that  in  your 
picture,  and  the  point  in  which  that  cuts  av  must  be  the  point  C.  You 
may  take  LC,  if  you  like;  you  have  the  point  I  the  correct  position  of  L, 
draw  soc  parrallel  to  LC,  then  x  is  the  V.  P.  of  LC ;  draw  Ix  and  the 
point  in  which  this  meets  av  must  be  c,  but  the  usual  and  most  con- 
venient plan  is  to  draw  the  line  CD  parallel  to  SP  in  the  plan.  Then 
we  know  its  V.  P.  is  p,  so  we  have  not  to  find  this,  and  this  avoids  draw- 
ing more  lines,  which  are  confusing. 

We  have  to  find  the  position  of  D,  but  we  know  that  all  distances 

on  the  line  EF  are  shown  by  Rule  I.        of  their  real  size,  hence  as  AD 

is  10  feet,  it  will  be  one  inch  in  the  drawing,  take  ad  equal  1  inch,  and 
draw  dp.    This  will  also  cut  av  in  c  you  will  find. 
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This  fact  that  all  distances  on  EF  are      of  their  real  size  makes  it 

convenient  to  measure  on,  and  hence  it  is  called  a  line  of  measurement. 
You  may  evidently  have  as  many  as  you  like,  you  have  only  to  find  the 
proportion  of  the  real  size  that  objects  on  any  line  will  be  by  Rule  I.  For, 
example,  suppose  you  determined  to  have  a  line  of  measurement  through 
H.  H  is  12  feet  to  right  of  SP,  28  feet  distant,  and  10  feet  below  the  H. 
plane,  hence  all  measurements  at  the  distance  of  H  will  be  to  their  real 
size,  as  2  inches  the  d  ofp,  is  to  28  feet  the  distance  of  the  object,  or  ^"--^ 
or  _JL_  part  of  their  real  size.    Then  find  the  position  of  H,  or  7i,  it  will  be 

16  8  t 

—  of  12  feet  to  left  of  S.  P.  and  —  of  10  feet  below  qr.  Through  this 
168  ib8 

draw  a  line  of  measurement  and  every  thing  on  this  line,  i.  e.,  at  this  distance 

from  vou  will  be  —  of  its  real  size,  and  so  you  can  make  as  many  as 
J     '  168 

you  find  convenient. 

This  is  very  nearly  the  whole  affair.  You  now  know  how  to  put  any 
possible  straight  horizontal  line  into  perspective.  We  will  try  curved 
and  not  horizontal  ones  presently,  but  let  us  have  a  little  more  practice 
first. 

Suppose  GH,  in  your  plan,  Sheet  IV.,  another  horizontal  line  in  your 
view,  also  10  feet  below  your  eye,  in  fact  on  the  same  plane  as  AB,  and 
AC.   They  might  be  all  the  bottom  lines  of  buildings  for  instance.  Now, 

as  you  have  established  the  proportion  of  measurement  ^  for  line  EF,  it 
is  not  generally  worth  while  to  draw  another  line  of  measurement  through 
H,  but  easier  to  carry  on  GH  straight  to  meet  EF  in  K.    Then  take  Ik 

1  0f  reai  LK.    This  gives  you  the  correct  position  of  K.    Draw  sw 
120 

parallel  to  KG,  then  w  is  the  V.  P  of  KG,  draw  Jew.  Then  draw  HN, 
GM,  parallel  to  SP  find  m  and  n,  Im  and  In  are  — ^  of  LM  and  LN,  and 
draw  mp,  np,  which  will  evidently  cut  Jew  in  g  and  h ;  the  correct  posi- 
tions of  G  and  H,  and  gh  is  the  correct  picture  of  GH. 

If  GH  had  not  been  on  the  same  level  as  AB  and  EF,  then  the  line 
GH  produced  would  not  have  met  EF  in  K,  but  passed  above  or 
below  it.  For  instance,  if  GH  was  the  bottom  of  a  wall  and  G,  H,  the 
top,  and  we  only  had  G,  H,  to  start  with,  we  could,  but  should  not,  find  a 
new  line  of  measurement,  but  should  refer  Gx  Hx  to  same  line  EF  by 
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imagining  GH  immediately  under  G,  H!  on  the  same  level  as  EF.  We 
should  put  that  in  the  drawing  just  as  before,  and  find  k.  Then  run 
upright  lines  from  M,  and  g,  and  on  the  one  at  h  take  Tchx  equal 
i  the  height  of  the  wall.  The  top  of  wall  would  also  vanish  to  w.  80 
draw  Jciv,  cutting  off  hJil  and  ggv  This  gives  us  gx  hv  the  correct  picture 
of  top  of  wall,  and  ggjiji,  is  the  wall,  and  gjcjcg  is  the  ;same'swall  built  on 
a  bit  further  for  our  convenience.  Thus  you  see  by  one  line  of  measure- 
ment you  can  get  all  you  want. 

You  will  see  in  this  case  that  the  measurements  on  the  plan  EF,  are 
actually  the  same  as  those  in  the  picture  at  ef  i.  e.,  ab  is  equal  to 
AB,  ad  to  AD,  and  so  on.    This  is  a  little  dodge,  and  should  always 
be  so  arranged.     Thus  having  decided  that  a  certain  prominent  line 
parallel  to  the  p  of  p,  and  as  near  to  you  as  can  be,  shall  be  a  certain 
size  in  your  picture,  and  from  this  fixed  the  d  of  p,  it  is  most  conve- 
nient to  then  draw  your  plan,  so  that  this  line  shall  be  that  particular 
size  in  the  plan.    Thus,  when  we  decided  that  AB,  a  real  fine  in  the 
view  and  really  15  feet  long,  should  be  1J  inches  in  our  picture.  I 
made  the  plan  sO  that  AB  was  1^  inches,  and  thereby  simplified  mat- 
ters much;  and  this  should  always  be  done  when  the  plan  has  to  be 
drawn ;  but  if  the  plan  is  drawn  ready,  and  no  convenient  line  can  be 
found  in  it  of  the  same  size  as  it  is  required  in  the  picture,  say  sup- 
pose we  find  that  AB  is  three  times  as  large  as  we  require,  take  EO 
equal  J  LE,  at  right  angles  to  LE.     Join  OL,  and  draw  a  number 
of  fine  lines  between  LE  and  LO  parallel  to  EO.    Then  as  EO  is  J 
LO,  AQ  is  J  of  LA  and  so  on,  you  at  once  get  the  §  of  any  distance 
from  L  by  measuring  the  line  below  the  other  end  of  the  distance.  I 
have  not  drawn  all  these  lines  to  save  confusion.    If  AB  is  too  small, 
take  EO  so  much  larger  than  LO  as  you  wish  ab  than  AB  and  the 
same  process  answers.    This  is  merely  an  easy  way  of  reducing  or 
increasing  your  scale ;  always  measure  from  L  to  the  point  you  want, 
and  it  is  very  simple.    We  have  been  rather  long  over  these  lines,  but 
by  repeating  the  operations  you  can  do  anything.    Turn  to  Sheet  VI. 
and  VII.    Here  I  have  taken  the  same  lines  AC  and  GH,  and  supposed 
the  one  to  be  the  ground  line  of  one  side  of  a  church,  and  the  other 
of  a  side  of  a  pyramid.    We  get  rid  of  a  confusion  of  lines  drawn  to  get 
them  in,  and  you  can  commence  with  only  §r,  sp,  ef  ac  and  gh,  on  a 
fresh  sheet,  and  we  can  use  the  letters  over  again,  only  do  not  confuse 
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them  with  those  in  the  other  sheet,  which  we  have  put  away.    Let  us 
have  the  pyramid  first.    Find  the  V.  P.,  of  HK  and  draw  a  line  from 
h  to  it.   Then  you  would  naturally  do  the  same  for  GK,  but  as  the  V.  P. 
won't  come  in  the  paper,  draw  KR  and  put  that  in  your  picture.  This 
gives  you  k ;  join  GK  and  you  have  the  bottom  of  the  pyramid.  Now 
to  find  the  top.    Find  0,  the  centre  of  the  base,  by  drawing  TO,  LO,  or 
any  lines  you  like  passing  through  it,  set  up  a  line  at  o,  and  let  us  say 
the  pyramid  is  20  feet  high,  you  must  measure  this  at  EF,  take  it'  =  2 
inches  and  draw  t'p,  this  will  cut  off  ool  the  correct  height ;  or  take  2  inches 
at  Z,  as  IV  and  draw  Iw  to  the  V.  P.  of  LO.     This  will  also  cut  off  the 
same  height  oo,  of  the  line  from  o.    Instead  of  LO,  TO  to  find  0,  you  might 
have  taken  lines  from  the  corners  of  the  base  K  and  H  to  the  middle 
points  of  the  opposite  sides,  but  you  would  have  had  to  find  those  points 
by  other  lines,  as  they  would  not  be  the  middle  of  gh  and  gk  in  the  picture ; 
as,  of  course,  the  farther  half  of  any  line  looks  smaller  than  the  nearer, 
and  so  it  was  easier  to  take  two  independent  lines.    This  is  the  whole 
art,  to  apply  Rules  I.  and  II.  in  the  easiest  way.    I  do  not  think  I  need 
multiply  examples.    If  I  have  carried  your  understanding  thus  far  you 
can  do  all  the  rest ;  and  if  I  have  failed,  it  is  no  use  doing  more  examples 
without  the  understanding.    Try  the  church,  the  horizontal  dimensions 
are  as  in  plan,  and  the  heights  are  given  on  the  plan.    I  have  numbered 
the  lines  as  you  had  best  put  them  in.    You  must  take  a  little  larger 
sheet  of  paper,  as  the  V.  P.  of  the  ends  of  the  church  is  beyond  my 
sheet. 

Now  let  us  try  a  curved  line.    Turn  to  Sheet  VIIL,  which  is  a  plan  of 
a  circle.   Lines  SP  and  EF  being  as  before.    Now  all  you  can  do  is  to 
mark  a  number  of  points  in  the  curved  line  and  put  them  all  in  their 
correct  positions  in  your  picture,  and  draw  your  curve  by  hand  through 
them.    Of  course  the  more  points  you  have,  the  nearer  they  will  be,  and 
the  more  correct  your  curve  will  be  represented.   You  can  find  each  point 
separately  as  you  found  the  first  a,  if  you  like,  but  this  would  be  tedious, 
and  it  is  easier  to  draw  lines  on  the  plan  intersecting  at  the  points  and 
draw  them  in  your  picture.    Try  and  arrange  them  so  as  to  have  as  few 
vanishing  points  as  you  can,  i.  e.,  make  as  many  of  the  lines  parallel 
to  each  other  as  you  can.    The  whole  thing  consists  in  application  of 
Rules  I.  and  II.,  and  the  applications  must  be  various.   The  line  up  from 
point  10  is  an  example.   Its  junction  with  the  line  of  measurement  is  out 
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of  bounds,  so  I  get  it  by  cutting  off  the  point  in  which  AG  meets  it,  as 
point  II.,  comes  within  the  paper.  Any  other  curve  or  crooked  line  is 
drawn  in  the  same  way,  the  point  is  to  do  it  with  as  few  lines  as  possible. 

Thus  far  we  have  treated  of  horizontal  lines  only,  as  it  is  seldom  that 
others  come  into  prespective  drawings  ;  but  with  lines  that  are  not  hori- 
zontal the  Rules  still  hold  good.    Rule  I.  needs  no  explanation,  it  stands 
as  before.    Rule  II.  needs  no  alteration,  only  a  little  explanation  of  its 
application  to  this  case.    Turn  to  Sheet  X.,  and  let  AB,  be  the  edge  of 
the  top  of  a  box  partly  open,  a  rough  picture  of  it  not  a  plan,  as  I  am 
not  going  to  draw  this,  only  just  show  how  it  would  be  drawn  if  there 
were  plan  measurements.    This  will  represent  any  straight  line  not  par- 
allel to  the  pojp  and  not  horizontal.    First,  put  in  your  picture  ac  the 
correct  representation  of  AC,  the  horizontal  edge  of  the  box  immediately 
under  AB.     This  you  could  imagine,  and  do,  if  AB  was  not  a  box 
and  had  no  real  line  under  it.    Then  crease  your  paper  again  along  qr 
and  draw  sv  parallel  to  AC.    Now  imagine  a  line  from  s  immediately 
over  sv,  but  sloping  upwards  so  as  to  be  parallel  to  AB.    The  point  in 
which  this  meets  the  upright  part  of  your  paper,  or  the  p  ofp,  is  the  V.  P. 
of  AB  by  Rule  II.    Let  w  be  this  point.    What  we  want  to  find  is  how 
much  it  is  above  v.    We  have  an  upright  triangle  svw  of  which  the  angle 
v  is  a  right  angle,  and  the  angle  s  is  equal  to  BAC,  and  we  know 
the  length  sv.    Then  we  can  make  this  triangle  anywhere  as  svx,  and 
vx  must  be  equal  to  vw.     Do  so  then,  and  mark  off  vw  equal  to  vx 
above  v.    Then  w  is  the  point  you  want,  i.  e.,  the  V.  P.  of  AB,  and 
you  can  draw  aw  which  is  the  correct  direction  of  the  picture  of  AB. 
To  find  the  position  of  B  in  this  line,  you  have  only  to  draw  the  line  DB 
correctly.    Find  the  point  d,  and  draw  an  upright  line  to  meet  av  and 
you  have  ah.    Now  you  can  do  this  for  any  line  of  this  kind,  and  there  is 
no  more  to  be  learned,  only  to  remember  that  practice  makes  perfect. 

In  sketching  from  nature,  as  I  said  before,  you  cannot  measure  in  this 
exact  way,  but  you  should  always  begin  by  putting  qr  and  sp  on  your 
paper,  and  in  your  view  by  fixing  a  few  points  they  run  through,  and  draw- 
ing objects  in  your  picture  with  reference  to  these  lines.  Think  in  every 
building  how  many  parallel  lines  there  are,  and  see  that  all  parallel  lines 
are  drawn  to  one  point  in  the  line  qr,  and  remember  that  each  one  not 
so  drawn  will  certainly  catch  the  eye  unpleasantly. 

A.  M.  B. 
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THE  GEOLOGY  OF  THE  PUNJAB 
AND  ITS  DEPENDENCIES, 


BY 


I  B.^MEDLICOTT,  M.A.,  F.G.S.,  >%x 

OFFICIATING  STJPEBINTENDENT,  GEOLOGICAL  SUBVEY  OF  INDIA. 


The  Punjab  and  its  dependencies  offer  a  wider  field 
for  the  geologist  than  all  the  rest  of  India  taken 
together.  We  can  here  span  the  whole  Tibetan 
mountain-mass  from  Janm,  at  the  sonth  base  of  the 
Himalayas,  to  the  Sanju  Pass  of  the  Kuenlun,  over- 
looking  the  plains  of  Khoten.  _    .  . 

This  traverse  lies  altogether  in  the  Kashmir  ter- 
ritories;  but  in  Lahoul  and  Spiti  there  is  within 
British  territory  a  very  full  exhibition  of  the  imme- 
diately Trans-Himalayan  geology.  Elsewhere  the 
Chinese  frontier  and  that  of  our  equally  exclusive 
ally  of  Nepal  confine  us  to  below  the  southern  ridges 
of  the  snowy  mountains  constituting  the  Himalayan 
Ean-e,  or  even  to  the  plains  of  Hindustan.  Entirely 
within  the  Punjab  there  is,  moreover,  a  small  moun- 
tain-chain known  as  the  Salt  Range,  including  within 
its  narrow  compass  a  surprisingly  full  sequence  01 
the  well-known  formations  of  our  geological  text- 
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books,  from  silurian  to  pliocene,  few  of  which  have 
as  yet  been  identified  in  the  peninsula.  These  two 
regions  naturally  absorb  a  very  large  share  of  the 
interest  in  the  geology  of  the  province.  The  remain- 
ing area,  though  comprising  the  largest  extent,  and 
politically  and  industrially  the  most  important,  is 
comparatively  devoid  of  attraction. 

In  such  an  outline  sketch  as  can  be  given  here, 
there  would  be  no  room  for  a  historical  notice  of  the 
several  observers,  or  for  criticisms  of  the  views  they 
have  put  forward.  An  attempt  will  be  made  to 
represent  the  present  state  of  our  knowledge,  only 
mentioning  that  the  description  of  the  Salt  Range 
and  North-West  is  contributed  by  Mr.  A.  B.  Wynne, 
of  the  Geological  Survey  of  India,  and  that  our 
knowledge  of  the  Himalayan  region  is  mainly  derived 
from  the  researches  of  Dr.  Stoliczka,  who  has  so  lately 
(June  1874)  lost  his  life  in  the  prosecution  of  those 
researches.  For  the  rest,  information  is  drawn  prin- 
cipally from  the  publications  of  the  Geological  Survey 
and  of  the  Asiatic  Society  of  Bengal.  Omission  is 
also  made  of  economic  products ;  as  these  will  receive 
the  full  notice  due  to  their  importance  in  the  local 
descriptions  by  the  district  officers,  who  must  have 
much  more  information  on  the  subject  than  could  be 
brought  together  by  passing  observers. 

The  description  may  conveniently  be  taken  up  under 
the  following  headings  : — 

I,  —The  Plains  :  recent  and  post-tertiary  deposits. 
II. — The  Tertiary  Series. 

III.  — The  Himalayan  Region. 

IV.  — The  Salt  Range. 

V. — The  Suliman  Range. 
VI. — The  Aravali  Region. 

A  brief  outline  of  the  superficial  features  will  best 
introduce  the  order  of  geological  description.  The 
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Puniab  proper,  the  land  of  the  five  waters  (Satlej, 
Beas,  Ravi,  Chenab,  Jhilam),  forms  the  centre  of  the 
British  province  of  that  name,  which  has  an  extension 
to  the  south-west  down  the  valley  of  the  Indus  to  below 
Mittankot,  and  to  south-east  along  the  right  bank  ot 
the  Jamna  to  below  Delhi.    The  re-entering  south 
boundary  of  the  province  between  these  points  is  formed 
towards  the  west  by  the  state  of  Bhawalpur  along  the 
left  bank  of  the  Satlej,  and  towards  the  east  by  diiter- 
ent  states  of  Raj  put  ana.    This  is  purely  a  political 
boundary,  the  ground-features  being  continuous  on 
both  sides.    Prom  this  base  northwards  the  province 
occupies  a  roughly  triangular  area,  bounded  on  the 
west  by  the  Suliman  chain,  having  a  north  and  south 
trend,  and  on  the  north-east  by  the  Himalaya,  having 
a  north-west  trend.    These  two  mountain-systems  do 
not,  however,  form  a  simple  junction  with  the  plains 
occupying  the  angle  between  them.    This  angle  is 
deeply  truncated,  and  the  plains  are  bounded  on  the 
north  by  a  scarped  ridge  well  known  as  the  Salt 
Range,  having  a  general  east  and  west  trend.  On 
the  north  this  ridge  slopes  into  the  raised  plateau 
of  Rawalpindi,  locally  called  the  Potwar,  which  is 
separated  from  the  plain  of  Attak  and  the  Peshawar 
Valley  by  broken  ridges  having  a  general  parallelism 
with  the  Salt  Range.  All  these  ranges  of  the  Northern 
Puniab  may  perhaps  be  affiliated  to  the  Hindu  Koh 
system  of  dislocation.    The  Sufed  Koh,  south  of  the 
Kabal  river,  is  the  dominant  feature  of  that  system 
in  this  region ;  and  the  Salt  Range  may  be  considered 
the  most  south-easterly  representative  of  the  same. 
These  groupings  are  based  upon  the  single  element 
of  direction ;  and  thev  serve  at  least  the  purpose  of 
superficial  description.    So  far  as  at  present  under- 
stood, only  slight  differences  can  be  suggested  as  to 
the  ages  of  these  so-called  systems,  as  will  be  seen 
from  the  sketch  of  the  tertiary  rocks  common  to  both 
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Although  the  Jamna  forms  the  south-east  boundary 
for  over  one  hundred  miles,  the  entire  drainage 
of  the  province  may  be  said  to  belong  to  the  Indus 
basin.    The  minor  mountain  streams  within  a  few 
miles  to  west  of  the  Jamna  flow  away  to  the  south- 
west; and  the  local  drainage  on  the  plains  close 
along  the  right  bank  of  the  river  also  takes  that 
direction.    The  first  contribution  from  the  Aravali 
watershed  falls  into  the  Jamna  just  above  Delhi; 
but  except  in  seasons  of  unusual  flood  it  does  little 
more  than  replenish  the  Najafgarh  swamps  close  to 
that  city.    On  the  north-west  frontier  several  large 
streams,  of  which  the  Kabal  river  is  the  principal, 
flow  from  the  Afghan  Hills.    With  these  exceptions 
all  the  water-channels  of  the  Punjab  are  replenished 
either  by  local  rainfall  or  from  Himalayan  sources. 
The  Indus  makes  its  way  southwards,  from  its  Trans- 
Himalayan  channel,  through  the  tangle  of  ranges 
at  the  confluence  of  the  two  main  mountain  sys- 
tems.   The  Satlej,  having  its  head- waters  close  to 
those  of  the  Indus,  follows  a  much  shorter  course  to 
the  plains,  in  a  deep  tortuous  gorge  through  the 
Himalayan  chain.    The  four  other  large  rivers  of  the 
Punjab  rise  directly  in  that  chain.    The  function  of 
these  great  torrents  within  the  mountains  has  been 
almost  exclusively  as  agents  of  denudation,  the  history 
of  which  would  soon  take  us  out  of  our  depth  in 
geological  speculation.    We  shall  be  fortunate  if  we 
can  arrive  at  an  approximately  correct  statement  of 
their  present  and  recent  relations  to  the  formations 
of  the  plains.    This  consideration  leads  us  at  once 
to  geology  proper. 
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I —THE  PLAINS:   RECENT  AND  POST-TERTIARY 

DEPOSITS. 

Blown  sand  occupies  no  inconsiderable  place  in  the 
rock-formations  of  the  Punjab.  The  province  has 
a  "  Little  Desert "  of  its  own,  in  the  Smd-Sagar  Doab  ; 
and  large  tracts  elsewhere  are  in  a  similar  condition. 
There  is  no  sea  here  to  keep  up  the  supply  for  these 
wind-deposits ;  but  other  sources  are  not  wanting,  m 
the  ever-renewed  sand-banks  of  the  subsided  rivers, 
in  the  boundless  barren  hill-region  to  westwards, 
where  the  "  sand-blast "  must  operate  extensively 
as  a  denuding  agent,  supplying  dust  to  be  swept 
on  by  the  wind  and  deposited  elsewhere.  The  geo- 
logical influence  of  the  wind  as  a  rock-producer  has 
been  very  little  studied,  or  taken  into  account,  but 
the  importance  of  it  cannot  be  doubted.  We  may 
recommend  it  as  an  interesting  line  of  research  to 
residents  in  the  Punjab. 

Since  the  recognition,  in  quite  recent  years,  ot  the 
important  effects  of  rain,  as  distinct  from  rivers,  as 
an  agent  for  the  transport  and  accumulation  of  earth 
particles,  a  much  wider  meaning  must  be  given  to 
the  word  alluvium,  to  designate  all  recent  water- 
deposits  not  in  a  water-basin,  its  former  denotation 
being  now  specified  as  "  river-alluvium."  The  actual 
demarcation  of  such  deposits  becomes  in  the  same 
degree  difficult,  or  indeed  impracticable.  #  With  the 
help  of  vegetation,  rain  can  accumulate  soil  on  very 
steep  slopes;  yet  the  flattest  slope  must  in  some 
degree  be  affected  by  its  wash. 

Starting  with  the  usually  accepted  opinion  that 
the  plains  of  Upper  India  are  principally  formed  of 
the  materials  brought  down  and  distributed  by  the 
oreat  Himalayan  rivers,  it  would  seem  that  for  some 
time  past  these  have  not  only  suspended  operations 
as  land-producers  on  a  large  scale,  but  even  that  they 
have  cut  through  and  removed  a  considerable  mass  of 
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their  late  deposits.  The  characteristic  and  necessary 
feature  of  a  river  where  it  is  in  a  constructive  phase 
of  activity  is,  that  its  channel  should  he  unstable 
with  reference  to  the  plains  through  which  it  flows. 
On  the  other  hand,  the  necessary  tendency  of  a  river 
wherever  it  removes  more  than  it  brings  with  it  js, 
more  and  more  to  fix  and  confine  the  position  of  its 
channel.  These  are  not  optional  considerations,  as 
some  writers  on  alluvial  deposits  would  seem  to  think, 
but  the  necessary  conditions  of  the  problem.  Now 
the  river-plains  of  these  great  streams — the  areas 
subject  to  inundation  from  them,  and  throughout 
which  their  channels  may  shift  their  course — seem  to 
be,  in  at  least  some  cases,  permanently  reduced  to  long 
flat  valleys  ("khadirs  "),  the  flood-water  level  being 
considerably  lower  than  the  surface  of  the  adjoining 
upland  ("bhangar  ")•  Within  those  valleys  the  rivers 
oscillate,  eroding  here  and  inundating  there,  with,  in 
the  latter  case,  the  local  formation  of  river- alluvium 
("klmdir  mati").  Whether  at  present  this  action 
within  these  narrow  river-plains  is,  on  the  whole,  con- 
structive or  destructive  has  not  been  determined ;  but 
it  is  evident  that  these  valleys  would  have  to  be  silted 
up  to,  and  beyond,  the  general  level  of  the  "  doabs  " 
before  the  rivers  could  wander  into  new  channels,  to 
distribute  their  burden  of  silt  over  fresh  ground. 

The  whole  plain  of  the  Punjab  is  under  one  or 
other  of  these  two  phases  ;  but  the  normal  features 
of  both  states  are  so  interfered  with  by  other  agencies, 
such  as  the  action  of  wind  and  of  human  con- 
structions, that  it  is  often  difficult  to  decide  locally 
which  is  in  operation.  For  a  large  area  of  the  pro- 
vince and  for  its  principal  river  it  has  been  proved 
from  historical  records  that  the  deltaic  condition 
(wherein  a  river  throws  out  distributaries  and  through 
them  alters  its  course  indefinitely)  obtain,  or  have 
obtained  quite  recently,  up  to  its  very  debouchure 
from  the  mountains.    Within  this  period  the  Satlej, 


instead  of  being  as  now  confluent  with  the  Beas5 
the  Chenab  and  the  Indus,  ran  many  score  miles  to 
the  east  of  its  present  position,  in  an  independent 
course  through  the  Bikanir  Desert  to  the  Gulf  of  , 
Each.*    It  is  even  open  to  question  whether  the 
Jamna  may  not  once  have  had  a  westerly  course,  as  J 
being  identifiable  with  the  Chitrang  or  with  the 
famous  Saraswatti,  which  can  hardly  have  attained 
its  celebrity  as  a  sacred  river,  as  at  any  time  supplied 
by  the  water  of  the  present  Sarsuti,  having  its  sources 
in  the  Sivalik  ranges.  The  word  "  Jamna  "  may  even 
suggest  the  name  of  the  original  distributary  through 
which  the  Saraswatti  first  effected  a  junction  with  the 
Ganges  at  Prag,  and  through  which  the  whole  of  the 
main  stream  from  the  Himalayas  became  ultimately 
drawn  off  from  the  western  water-basin. 

The  features  produced  under  the  constructive  phase 
river-action  are  readily  apprehended,  when  not  com- 
plicated by  other  influences.     But  there  are  fea- 
tures in  the  plains  of  Upper  India  which  cannot 
easily  be  accounted  for  by  this  process ;  those  where 
the  river,  as  described  in  the  last  paragraph,  runs 
in  a  well-defined  broad  valley  bounded  by  steep  banks 
high  above  the  extreme  flood  level.     The  prima 
facie  explanation   of  this  state  of  things  is,  that 
the  river,  having  formerly  run  at  the  level  of  the 
upland,  has  eroded  the  present  khadir— a  supposi- 
tion involving  an  increased  rate  of  fall,  either  through 
elevation  in  the  upper  region  of  the  plains,  or  through 
depression  in  the  region  of  discharge.    There  are 
tracts  of  this  description  in  the  Upper  Punjab,  but  the 
best  described  instance  of  it  is  in  the  adjoining  region 
to  the  east,  forming  the  Jamna-Ganges  Doab,  from 
which  it  will  be  convenient  to  discuss  the  possibilities 
of  the  case.    A  66  doab,"  being  the  triangular  area  be- 
tween two  confluent  streams,  exists  of  course  under 
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both  phases  of  river-action ;  but  the  permanence  of 
any  particular  cloab  depends  upon  the  mode  of  action 
of  the  rivers  forming  it ;  and  thus  the  permanent 
doabs  are  the  types  of  the  feature  now  under  notice. 

There  are  at  least  two  independent  considerations, 
suggesting  different  explanations  from  that  of  erosion, 
for  the  formation  of  the  permanent  "  doabs."  In 
the  growth  of  river-deposits  by  the  process  so  ably 
described  by  Mr.  Fergusson  in  his  essay  on  the  Delta 
of  the  Ganges  (Jour.,  Geol.  Soc,  Lon.,  XIX,  121, 
1863),  it  must  occasionally  happen  that  some  last  line 
of  ground  lower  than  the  rest  remains  to  be  filled  up 
before  the  river  can  enter  upon  a  fresh  ^  course  of 
deposits.  It  seems  enough  to  mention  this  case  and 
to  call  to  mind  the  form  and  proportions  of  the  type 
features  belonging  to  it,  to  see  that  it  does  not  fit  the 
position  of  the  Punjab  rivers. 

But  it  is  also  at  once  apparent  that  the  total  con- 
ditions here  are  very  different  from  those  discussed 
by  Mr.  Eergusson,  solely  with  reference  to  the  deltaic 
region  of  a  river ;  and  this  leads  to  the  second  consider- 
ation alluded  to.  In  a  delta  the  river  is  complete 
master  of  the  ground ;  it  has  taken  up  all  the  streams 
that  can  properly  be  called  its  tributaries,  and  through 
its  main  channel  and  its  distributaries  of  e^very  degree 
it,  more  or  less,  embraces  the  whole  area  of  deposition. 
One  might  understand  from  Mr.  Fergusson's  paper 
that  he  implies  this  to  be  the  only  form  in  which 
valley-deposits  take  place  on  a  large  scale.  He  ad- 
mirably describes  one  stage  of  the  struggle  between  a 
river  and  its  tributaries,  in  the  subdeltaic  region ;  but 
he  does  not  in  argument  or  in  illustration  follow  up  the 
process  of  that  struggle ;  and  the  general  law  he  enun- 
ciates— that  river-plains  grow  from  below  upwards— 
tends  to  put  out  of  sight  an  operation  which,  as  applied 
to  the  whole  valley-plain,  takes  place  in  an  opposite 
order.  An  examination  of  this  phase  of  river-action 
suggests  a  totally  different  explanation,  from  the  prima 
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facie  one  just  given,  for  the  features  of  the  ground  in 
the  plains  of  North-Western  India.  . 

The  principle  which  causes  the  formation  ot  land 
at  the  mouth  of  a  river,  the  final  stoppage  of  the 
current  which  had  kept  the  earth  particles  in  motion, 
is  evidently  one  which  must  take  effect  in  every 
shade  of  degree,  with  every  change  of  velocity,  and 
according  to  the  amount  and  size  of  the  earth  par- 
tides  in  complete  or  partial  suspension.  Theoretically, 
deposition  from  water  may  take  place  at  any  slope, 
up  to  the  limiting  angle  of  repose  in  loose  materials. 
By  a  combination  of  natural  causes— changes  m  the 
slope  of  the  river-bed  owing  to  differences  m  the  resist- 
ing  power  of  the  rocks  in  its  channel  and  changes 
in  the  amount  of  water  through  periods  of  flood  and 
of  drought,  with  concomitant  changes  m  the  area  sub- 
jected to  abrasion,  and  hence  in  the  amount  of  matter 
delivered  to  the  river  for  transport— the  conditions 
for  the  deposition  of  earth-particles  must  occur  locally 
elsewhere  than  in  the  region  of  the  delta.    A  special 
combination  of  these  conditions  occurs  where  rivers 
debouch  from  narrow  gorges,  pent  up  between  pre- 
cipitous mountain  slopes ;  and  we  find  accordingly 
in  such  positions  extensive  accumulations  of  recent 
water-borne  materials.    Deposits  of  this  character  are 
often  called  diluvium,  as   distinguished  from  tne 
alluvium  of  tranquil  inundation.    The  conditions  for 
this  diluvial  formation  exist  in  much  greater  force  tor 
the  minor  streams  issuing  from  the  hills  between  the 
great  rivers  than  for  the  great  rivers  themselves.  In 
proportion  to  their  size,  the  steepness  of  the  catch- 
ment-surface is  much  greater,  and  generally  the  rocks 
forming  it  are  more  easily  abraded ;  but  chiefly,  these 
streams  have  little  or  no  perennial  sources  yielding  a 
large  supply  of  clear  water  capable  of  effectually 
supplementing  the  carrying  duty  of  the  overloaded 
flood  waters.    Accordingly  we  find  the  surface  of  the 
ground  along  the  foot  of  the  hills  rises  rapidly  between 
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the  points  of  exit  of  the  main  rivers.  West  of  the 
Ganges  this  diluvial  watershed  is  400  feet  higher  than 
the  gorge  of  the  Ganges.  It  was  in  these  deposits  at 
Behat,  10  miles  from  the  hills,  that  Colonel  Cautley 
dug  out  a  buried  village.  The  question  then  arises, 
how  far  may  this  mode  of  action  account  for  the 
features  of  the  doabs. 

The  shape  of  doabs  in  plan  varies  according  to 
the  circumstances  of  formation.  In  the  region  under 
notice  they  are  generally  long  and  pointed  in  the 
direction  of  the  rivers  forming  them.  Notwithstand- 
ing this  elongated  form  and  the  general  elevation 
of  the  area  above  the  main  river  channels,  there  is 
little  or  no  transverse  drainage — there  is  no  single 
line  that  can  be  called  the  watershed  of  the  doab  : 
the  minor  drainage  also  is  longitudinal  as  regards  the 
doab  itself,  i.  e»,  it  is  still  transverse,  like  the  main 
rivers,  with  reference  to  the  dominant  oro graphical 
feature  of  the  country.  Thus  the  cast  of  the  water- 
courses in  the  plains  of  North -Western  India,  where 
the  system  has  become  more  or  less  rigid,  is  still  of  the 
same  type  as  in  Northern  Bengal,  where  tke  whole  is 
in  a  state  of  oscillation.  The  question  is,  whether 
the  contrast  can  be  due  to  the  different  effects  of  the 
same  conditions  under  different  circumstances,  causing 
the  more  rapid  formation  of  deposits  in  the  North- 
West  ;  or  whether,  as  was  first  noticed,  the  drainage 
in  Upper  India  has  become  fixed  by  the  effects  of 
some  general  change  of  levels  resulting  in  the  erosion 
of  the  existing  channels,  the  effects  of  the  same 
change  in  the  Lower  Provinces  having  been  to  a  great 
extent  obliterated  or  covered  up. 

The  fact  mentioned  regarding  the  base  of  the  Ganges- 
Jamna  Doab — that  the  streams  from  the  Sivaliks 
had  there  accumulated  a  great  diluvial  deposit  high 
above  the  levels  of  the  rivers  to  east  and  west — very 
directly  suggests  the  possibility  of  the  Doab  being  a 
special  growth  from  this  source,  rather  than  as  carved 


(  11  > 


out  of  upraised  deposits.  The  plausibility  of  this  con*, 
lecture  is  not  much  affected  by  the  fact  that  most 
of  these  minor  torrents  have  at  last  sidled  themselves 
into  the  main  rivers  at  no  great  distance  from  the  hills, 
thus  obtaining  a  fall  from  which  they  cannot  recover. 
The  Hindan,  however,  which  has  its  sources  in  torrents 
from  the  Sivaliks,  still  maintains  its  course  through 
the  Doab,  falling  into  the  Jamna  some  distance  below 
Delhi ;  and  there  is  no  doubt  that  for  a  long  way 
(how  far  there  is  no  information)  it  is  still  a  construc- 
ting river,  not  a  denuding  one.  It  may  certainly  be 
affirmed  that  the  Solani  and  Hatmu  once  held  courses 
parallel  to  the  Hindan  down  the  centre  of  the  Doab, 
where  now  runs  the  Kali,  which  has  its  origin  m  the 
Doab. 

An  extremely  instructive  illustration  ol  this  posi- 
tion occurs  in  the  ground  between  the  Jamna  and 
the  Satlej.  The  distance  along  the  hills  is  nearly 
double  that  between  the  Ganges  and  Jamna;  and 
instead  of  converging  to  form  a  doab,  the  rivers 
diverge;  the  Satlej,  immediately  after  leaving  the 
hills,  flows  away  due  westwards.  Almost  all  the  in- 
tervening hill-drainage,  of  which  the  Ghaggar  and 
Markanda  are  the  principal  streams,  passes  away 
south-westwards  over  the  plains,  never  finding  an  out- 
let. Every  drop  of  this  drainage,  as  well  as  of  the 
local  rainfall,  becomes  dissipated  by  evaporation  or 
absorbed  into  the  ground.  Thus,  we  have  here  an 
example  of  streams  which  have  been  from  time 
immemorial  (not  a  very  long  period)  necessarily 
engaged  wholly  in  construction,  and  still  we  find  that 
the  existing  features  of  that  ground  does  not  differ 
very  markedly  from  that  of  the  Doab.  On  a  line  of 
section  parallel  to  the  hills  at  about  25  miles  distant, 
through  Ambala  and  Saharanpur,  the  outlines  are 
remarkably  similar:  the  highest  ground  is  on  both 
banks  of  the  Jamna,  928  and  924  feet,  that  of  the 
khadir  beins;  876.    The  banks  of  the  Markanda  and 
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the  Hindan  are  on  about  the  same  level,  913  and  910 
feet ;  and  beyond  both  the  ground  falls,— eastwards  to 
875  at  Roorkee,  and  westwards  to  905  at  Ambala 
and  871  about  Sirhind;  the  level  of  the  Hindan, 
when  it  leaves  the  Sivaliks,  being  about  1,400  feet, 
and  that  of  the  Ghaggar  in  a  like  position  only 
about  1,150  feet.  One  must  conclude  that  the 
Ghaggar  and  Markanda  have  very  extensively  con- 
tributed to  the  formation  of  the  surface  as  we  find  it ; 
and  whatever  they  have  done  the  streams  of  the 
Doab  seem  to  have  very  closely  imitated  them. 

The  chief  difficulty  against  this  view   of  doab- 
formation  applies  as  much  to  the  Trans-  Jamna  area : 
it  is  the  fact  that  the  highest  ground  in  both  areas 
lies  along  the  very  banks  of  the  main  rivers.  This, 
as  has  been  said,  is  the  type-form  for  a  constructing 
river;   the  Markanda  has  it  very  markedly,  the 
Hindan  in  a  less  degree,  and  it  would  be  explicable 
on  the  supposition  that  the  Jamna  was  so  engaged 
when  called  upon  to  lower  its  channel  in  consequence 
of  a  rise  towards  the  mountain  region  or  of  a  depres- 
sion of  the  region  of  the  delta,  and  that  the  form 
then  left  has  remained  ever  since.     This  feature 
seems,  on  the  other  hand,  especially  difficult  to  account 
for  by  the  other  process  of  doab-formation,  as  built 
up  by  river  and  rain- wash  of  materials  derived  from 
the  base  of  the  Doab.     One  can  indeed  scarcely 
attempt  it  without  calling  in  the  aid  of  another 
agency,  namely,  the  wind.    The  power  and  method 
of  this  agency  has  been  little  observed,  though  often 
obscurely  hinted  at  of  late.    Its  introduction  here  is 
not  purely  gratuitous.    It  is  not  uncommon  to  find 
the  high  land  along  the  rivers  capped  by  purely  wind- 
formed  sand-hills  called  "  bhur  land."   It  remains  for 
future  investigation  to  say  how  far  this  action,  aided 
by  rain- wash,  may  contribute  to  form  the  high  land 
upon  which  these  sand-hills  would  superficially  seem 
to  be  only  an  accidental  wind-fall. 
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If,  rejecting  the  supposition  of  elevation  or  depres- 
sion, one  were  called  upon  to  assign  the  circum- 
stances which  may  have  produced  such  different  results 
from  similar  primary  condition  in  Northern  and 
Eastern  India,  it  would  not  be  unreasonable  to  sug- 
gest climatal  differences.  The  arid  climate  of  the 
Punjab,  as  compared  with  the  humid  climate  of 
Bengal,  certainly  tends  to  the  results  indicated.  It 
lays  bare  the  earth  to  the  full  local  effect  of  the  rain- 
wash  and  the  wind- scour;  while  at  the  same  time  it 
dissipates  the  water-power  before  it  can  half  perform 
its  duty  as  a  carrying  agent. 

There  are  other  facts  known  in  the  Punjab,  and 
of  the  gravest  practical  importance,  tending  to  con- 
firm the  considerations  here  suggested.  To  superficial 
observation,  at  least,  it  would  seem  that  the  reh- 
scourge  must  be  connected  with  the  atmospheric 
dissipation  of  the  drainage  water.  There  is  apparently 
no  connection  between  this  superficial  production 
of  salts  (in  which  sodium-sulphate  is  the  prevailing 
ingredient)  and  the  deep  wells  and  the  lakes  of 
common  salt-brine  frequent  in  the  region  south  and 
west  of  Delhi.    These  latter  have  not  been  examined, 
and  are  unexplained. 

On  the  whole,  one  may  for  the  present  agree  to  a 
compromise  upon  this  question  of  doab -formation. 
The  plains  near  the  hills  to  an  unknown  distance  have 
been  to  a  great  extent  formed  and  are  still  being 
added  to  by  the  deposits  of  the  local  hill  streams. 
On  the  other  hand,  there  is  evidence  elsewhere  to 
confirm  the  opinion  that  the  great  rivers  (at  least  the 
Jamna  and  the  Ganges,  the  facts  not  being  so  well 
known  for  the  Punjab  rivers)  have  to  some  extent 
lowered  their  channels  by  erosion  through  more  ancient 
deposits. 

The  beds  these  rivers  now  run  in,  through  the 
southern  region  of  the  plains,  contain  the  remains  of 
extinct  animals,  and   may  be   roughly  classed  as 
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pleistocene.  Homotaxeously,  L  e.,  with  reference  to 
the  fades  of  the  extinct  mammalian  fauna,  the  bone 
beds  of  the  Jamna,  and  the  corresponding  ones  of  the 
Narbada  Valley,  have  been  doubtfully  affiliated  to  the 
pliocene  period  of  Europe;  but,  according  to  any 
stratigraphical  computation  of  lapsed  time,  they  must 
be  paralleled  with  the  post-tertiaries.  In  the  ossi- 
ferous gravels  of  the  Narbada,  a  well-formed  stone 
implement  has  been  discovered. 

N o  line  of  demarcation  has  as  yet  been  attempted 
here  between  these  lower  beds  and  the  most  recent 
deposits,  corresponding  with  the  new  and  old  allu- 
vium of  the  Lower  Provinces.  The  undertaking  would 
be  one  of  great  difficulty,  the  superposition  being 
conformable,  organic  remains  being  of  very  rare 
occurrence,  and  the  lithological  characters  doubt- 
fully  distinguishable.  The  combined  thickness  is  very 
great :  at  AmMla,  where  there  is  certainly  an  upper 
portion  of  very  recent  formation,  a  boring  for  an 
artesian  well  was  sunk  to  a  depth  of  over  700  feet, 
through  a  succession  of  alternating  clay  and  sand 
beds,  with  some  layers  of  coarse  gravel  in  the  lower 
levels.  The  lowest  rock  in  the  boring  is  a  thick  bed 
of  clay,  undistinguishable  from  some  that  may  be 
found  at  the  surface ;  or  which,  on  the  other  hand, 
might  be  confounded  with  clays  of  the  Sivaliks.  It  is 
not  unlikely  that  the  same  range  of  formations  occurs 
in  the  great  valley-deposits  of  the  Kabal  river,  and 
elsewhere. 


II.— TERTIARY  SERIES. 

The  tertiary  series  in  the  Punjab  forms  a  great 
continuous  belt  of  deposits.  On  the  east,  the  outer 
zone  of  the  Himalaya  consists  of  these  rocks ;  from 
the  valley  of  the  Jhilam  they  pass  westwards,  forming 
the  Murree  Hills,  the  whole  of  the  Potwar,  and  up  to 
the  summits  of  the  Salt  Range ;  Trans-Indus  they 
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form  the  Kohat  Hills,  passing  westwards  into  the 
Afghan  Hills,  and  south-westwards  into  connection 
with  the  Suliman  Ranges.  Very  little  is  known  of 
them  in  these  directions. 

The  outermost  zone  of  the  Himalayan  region  m 
North-Western  India  consists  of  a  low  fringing  range 
of  hills,  reaching  up  to  3,000  feet  ahove  sea-level,  or 
ahout  1,500  feet  above  their  outer  base,  and  formed  of 
alternating  clays,  soft  sandstones  and  conglomerates. 
The  range  almost  everywhere  occurs  along  a  normal 
anticlinal  flexure,  the  steep  side  of  which  is  towards 
the  plains.  On  this  side  the  rocks  are  generally 
deeply  denuded  and  covered  up;  almost  the  whole 
range  being  formed  on  the  gentler,  inner  or  north- 
easterly, dip  of  the  strata,  which  become  gradually 
flatter  and  more  or  less  horizontal  at  and  beyond  this 
base  of  the  range,  thus  forming  wide  longitudinal 
valleys  known  as  "  duns.'' 

Along  the  northern  side  of  the  duns  we  find  a 
second  fringing  range  of  hills  higher  than  the  outer 
range,  and  separated  by  well-marked  longitudinal 
gorges  and  gaps  from  the  main  mountain  mass.  This 
second  range  is  chiefly  formed  of  very  massive  soft 
sandstones  with  subordinate  beds  of  clay.  The  sand- 
stone frequently  contains  sticks  of  lignite;  but  no 
deposit  has  as  yet  been  found  of  any  commercial  value. 
The  strata  are  generally  much  disturbed,  and  have  a 
prevailing  dip  towards  the  mountains. 

These  features  may  be  taken  as  a  general  type  of 
the  structure  of  what  may  be  called  the  Sub-Hima- 
layan Hills,  formed  of  upper  and  middle  tertiary  rocks. 
The  names  of  Cautley  and  Ealconer  will  remain  for 
all  time  associated  with  the  history  of  these  forma- 
tions. Years  of  patient  research  enabled  these  dis- 
coverers to  bring  together  an  unrivalled  collection 
of  vertebrate  fossils,  the  description  of  which  was 
commenced  by  the  publication  of  the  Fauna  Antiqua 
Sivalensis,  and  was  left  unfinished  through  the  un- 
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timely  and  lamented  death  of  Dr.  Falconer.  The  title 
of  this  work  was  taken  from  the  name  given,  or 
adopted,  hy  Col.  Cautley  for  the  first  range  of  low 
hills,  separating  the  Dehra-Dun  from  the  Plains,  and 
was  extended  to  designate  the  outermost  range  all 
along,  or  indeed  all  the  ranges  here  described  as  Sub- 
Himalayan,  for  some  of  the  Cautley  collections  were 
made  at  Nahan  on  the  second  range  of  hills.  * 

Later  investigations,  as  was  to  be  expected,  have 
led  to  some  necessary  modification  of  the  original 
views  regarding  these  tertiary  rocks.  The  discovery 
had  begun  and  ended  with  the  collecting  of  fossils, 
little  or  no  attention  having  been  paid  to  the 
stratigraphical  features,  which  form  the  first  and  in- 
dispensable basis  of  all  palseontological  arrangement. 
The  greater  number  of  the  fossils  of  the  Fauna  Si- 
valensis  seem  to  have  been  found  in  the  outer  range 
of  hills  between  the  Jamna  and  the  Satlej,  outside 
the  duns  of  Pinjor  and  Kearda ;  and  it  has  been 
found  that  the  strata  forming  those  hills  are  separated 
from  those  of  the  inner  range  by  a  deep  unconformity. 
The  upper  beds  of  the  outer  group  abut  against  and 
overlap  broken  and  weathered  edges  of  the  Nahan 
zone ;  and  are  therefore  very  much  younger.  It  thus 
becomes  a  matter  of  great  importance  to  separate 
these  rock-groups  on  the  ground,  so  that  the  fossils 
peculiar  to  each  may  be  distinguished,  and  the  faunas 
of  the  two  periods  compared.  This  undertaking  is 
very  easy  in  some  places  where  the  strata  occur  in 


*  The  Fauna  of  these  formations  is  a  very  abundant  one,  comprising— 

Elephas,  Mastodon,  Dinotherium,  Tapirus  (Antoletherium),  Rhinoceros, 
Hippopotamus  (Tetraprotoda  and  Hexaprotoda),  Merycopotamus, 
Anthracotherium  ?    Sus,  Chalicotherium,   Equus,  Hippotherium, 
Sivatherium,  Camelus,  Camelopardalis,  Antilope,  Bos,  Cervus. 
HyEena,  Araphicyon?    Hysenarctos,   Canis,  Gulo,  Vulpes,  Fehs,  Ma- 

chairodus,  Lutra,  Enhydriodon, 
Pithecus,  Semnopithecus. 

Crocodilus,  Leptorhvnchus,  Varanus,  Colossochelys,  Emys,  Trionyx  and 
numerous  undetermined  species  of  Aves,  Pisces,  Crustacea,  and 
Mollusca. 
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abutting  juxtaposition,  as  where  the  two  ranges  come 
in  contact  in  the  hills  separating  the  Kearda  and 
Pinjor  Duns.  But  elsewhere  there  is  still  much 
uncertainty.  Colonel  Cautley  himself  drew  atten- 
tion to  the  similarity  of  the  rocks  and  fossils  at  Nahan 
to  those  found  east  of  the  Jamna  at  the  south  base 
of  the  original  Sivalik  Range;  and  here  the  strata 
pass  upwards  with  apparent  conformity  into  rocks 
which  seem  to  be  the  same  as  those  capping  the 
younger  series  to  west  of  the  Jamna,  so  that  if 
Colonel  Cautley's  identification  were  correct,  as  seems 
most  likely,  the  original  Sivalik  Range  is  partly 
formed  of  rocks  of  the  Nahan  group,  to  an  extent  as 
yet  undetermined. 

This  region  between  the  Jamna  and  the  Satlej 
is  otherwise  of  peculiar  interest  in  connection  with 
the  tertiary  formations.  "We  find  here  an  extensive 
and  well-marked  representative  of  lower  tertiary 
deposits.  Orographically  they  belong  to  the  higher 
mountains ;  the  ridges  of  Kasaoli  and  Dagshai,  which 
are  formed  of  them,  rising  well  up  to  the  average 
elevation  of  the  first  ranges  of  the  Southern  Hima- 
layas. And  not  only  so,  but  the  whole  outlier  is  up- 
raised on  a  basis  of  the  slaty  rocks  of  the  mountains, 
which  are  found  almost  continuously  in  contact  with 
the  Nahan  group  along  the  inner  boundary  of  the 
Sub-Himalayan  Hills. 

This  group  of  eocene  rocks  is  particularly  well 
exposed  at,  and  in  the  neighbourhood  of,  the  three 
military  hill-stations,  Subathu,  Dagshai  and  Kasaoli, 
which  happen  to  stand  severally  upon  the  distinctive 
beds  forming  three  sub-groups  or  zones  into  which 
the  formation  may  petrographically  be  divided.  The 
bottom  sub-group  is  well  exposed  at  Subathu,  consist- 
ing of  dull  brown,  gray  and  greenish  indurated  clays 
with  subordinate  bands  of  earthy  limestone,  in  which 
there  occur  abundantly  fossils  characteristic  of  the 
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nummulitic  period.*  These  beds  are  overlaid  con- 
formably and  with  alternating  transition  by  a  zone  in 
which  thick  beds  of  red  clay  prevail,  alternating  with 
strong  beds  of  purple  or  gray  sandstone,  as  may  be 
well  seen  in  the  ridge  at  Dagshai.  In  the  ascending 
section  sandstone  prevails,  to  the  exclusion  of  the 
red  clays ;  and  some  of  these  upper  beds  at  Kasaoli 
and  elsewhere  contain  leaves  of  plants  and  of  trees 
indicating  the  proximity  of  an  abundant  subtropical 
vegetation.  There  is  thus  a  unity,  as  well  as  a  diver- 
sity, in  this  group  of  rocks,  passing  in  a  uniform 
manner  from  the  marine  deposits  at  base  to  the  fresh- 
water beds  of  tranquil  deposition  at  top.  It  is 
important  to  keep  this  in  view  as  bearing  upon  the 
relation  of  this  group  to  the  Nahan  group.  The 
bottom  zone  of  the  older  group  being  nummulitic, 
the  whole  is  provisionally  classed  as  eocene.  Some 
confusion  has  arisen  from  the  name  Subathu  having 
been  applied  to  the  whole  group,  as  well  as  to  desig- 
nate the  nummulitic  zone  proper.  It  were  better  to 
restrict  the  name  to  the  latter  use.  The  name  Sirnmr 
might  be  adopted  for  the  whole  group,  the  eastern 
end  and  a  considerable  portion  of  the  outlier  being 
within  that  State. 

Some  features  of  the  primary  relation  of  these 
eocene  deposits  to  the  rocks  of  the  mountains  have 
been  made  out  with  considerable  certainty.  The 
Subathu  beds  do  not  rest  upon  the  highest  members 
of  the  adjoining  rock- series ;  there  is  therefore  deep 
unconformity.  The  same  conclusion  is  involved  in 
the  fact  of  very  sudden  variations  of  thickness  in  the 
Subathu  group.  It  would  appear,  however,  that  the 
supporting  strata  had  not  undergone  any  disturbance 
involving  general  contortion,  for  at  Subathu  itself 
there  is  a  well-marked  case  of  local  conformity — a 
bottom  rock  of  the  younger  series  resting,  over  a 


*  Described  hi  D'Archiac  and  Haiine's  Grouse  Nummiilitigue  de  V  Inde. 
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considerable  area,  upon  the  same  bed  of  the  slate 
series,  and  both  now  involved  in  the  same  flexures. 
These  facts  would  prove  that  although  some  general 
elevation  of  the  mountain  area,  involving  deep  denu- 
dation of  the  rocks,  had  occurred  here  prior  to  the 
tertiary  period,  none  of  the  special  disturbance  charac- 
teristic of  the  existing  mountain  system,  and  now  so 
specially  marked  in  this  fringing  zone,  took  place  till 
after  the  deposition  of  the  eocene  rocks.  The  Sirnmr 
group  exhibits  much  more  intense  and  varied  distur- 
bance than  is  at  all  general  in  the  Nahan  group. 

The  Sirnmr  group  stops  out  at  some  15  miles 
west  of  the  Jamna.  It  does  so  distinctly  by  eleva- 
tion of  the  whole  mass  to  eastwards,  the  last  out- 
crop being  of  the  Subathu  zone,  and  on  a  ridge 
some  10  miles  east-by-north  of  Nahan,  the  capital 
of  Sirnmr.  The  only  other  known  remnant  of  these 
eocene  deposits  along  the  whole  southern  face  of  the 
Himalayan  Eange  to  eastwards  occurs  near  the  village 
of  Bon  on  the  ridge  above  the  Ganges  east  of  Rikikes. 
To  the  westwards,  the  group  is  more  or  less  con- 
tinuous; but  relatively  it  shows  depression  in  that 
direction,  the  Subathu  zone  disappearing  from  a  short 
distance  beyond  the  Satlej  by  gradual  suppression 
along  both  boundaries,  with  a  corresponding  spread 
of  the  overlying  sandstone  and  clay  deposits,  which 
henceforth  occupy  the  whole  out-crop  of  the  group, 
up  to  the  Ravi.  The  stations  of  Bagsu  and  Dharm- 
sala  are  on  this  band. 

The  actual  present  relation  of  these  eocene  de- 
posits to  the  older  rocks  is  of  course  very  intricate, 
all  having  undergone  intense  crushing  together. 
This  is  most  apparent  when  the  softer  beds  of  the 
Subathu  zone  are  those  at  the  contact,  as  is  often 
the  case  in  the  lower  levels.  Where  the  strong- 
bedded  firm  sandstones  of  the  upper  zones  are  the 
contact  rocks,  the  structure  is  better  defined,  and  it  is 
almost  invariably  found  that  the  younger  strata  dip 
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steeply  towards  the  older.  This  is  well  seen  along 
the  south  flanks  of  the  Boj  Mountain,  north  of  Dag- 
shai ;  and  it  is  constant  along  the  boundary  to  the 
north-west.  The  aboriginal  relations  already  indicated 
for  these  two  rock  series  suggest  that  this  present 
prevailing  structural  feature,  in  steeply  abutting 
masses,  may  at  least  sometimes  be  only  a  modification 
of  the  original  form  of  juxtaposition  from  deposition. 

The  original  relations  (which  are  always  the  most 
important)  of  the  eocene  to  the  next  younger  group 
are  even  less  fixed  than  those  with  the  underlying 
series,  because  the  rocks  are  only  found  in  con- 
tact along  a  single  well-defined  boundary.  East 
of  the  Satlej  this  boundary  corresponds  with  the 
base  of  the  principal  mountain  slope,  and  the  slates 
beneath  the  Subathu  beds  are  there  frequently  found 
at  the  contact  with  the  Nahan  beds.    Beyond  the 
Satlei  the  gradual  depression  of  the  eocene  group 
westward,  along  the  continuation  of  the  same  bound- 
ary line,  soon  brings  the  upper  arenaceous  zones  into 
iuxtaposition  with  the  similar  deposits  of  the  Nahan 
croup,  obscuring  the  separation  of  the  formations. 
The  fact  already  noticed  of  the  Sirmur  group  having 
a  well-marked  upper  zone  that  has  not  been  detected 
outside  the  main  boundary,  among  the  Nahan  rocks, 
is  strongly  suggestive  of  total  stratigraphical  dis- 
tinctness.   There  are  other  characters  too  in  both 
groups  indicating  that  the  present  boundary  was  in 
some  manner  a  well-defined  feature  at  the  time  ot 
deposition  of  the  Nahan  rocks;  that  the  eocene 
group  had  undergone  crushing,  elevation,  and  denuda- 
tion prior  to  the  formation  of  the  younger  rocks  now 
in  contact  with  it.  .  '     .        .      e  ,x. 

It  has  now  been  shown  that  m  this  region  ot  the 
Himalaya,  which  may  comprehensively  be  called  the 
Simla  region,  there  are  three  well-marked  and  largely 
developed  formations  of  the  tertiary  period.  East- 
wards, the  oldest  group  disappears,  owing  to  elevation 
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and  removal ;  the  youngest  group  also  is 
represented  in  that  direction.    Beyond  the  Ganges,  in 
Rohilkand,  the  outermost  hills  belong  to  the  second 
belt  of  Sub-Himalayan  Hills,  the  Sivalik  Range 
being  very  poorly  represented.    To  the  north-west,  on 
the  contrary,  the  Sub-Himalayan  Hills  take  a  great 
expansion  in  the  Kangra  region.    This  is  partly  due 
to  a  slight  advance  of  the  Trans-Satlej  Siyalik  Range ; 
but  principally  to  the  marked  northerly  retreat  of 
the  higher  ranges  of  mountains,  formed  of  the  eocene 
and  older  rocks.    The  continuation  of  the  Sirmur 
group,  though  reduced  to  a  very  narrow  band,  is 
easily  traced  up  to  the  Ravi.    The  separation  of  the 
Nahan  and  Sivalik  groups  in  the  succession  of  ridges 
and  duns  traversed  by  the  Beds  has  not  yet  been 
worked  out.    At  the  Ravi  we  come  upon  Kashmir 
territory,  and  all  information  ceases.  The  Maharajah, 
some  years  ago,  made  a  demonstration  of  interest, 
rather  commercial  than  scientific,  in  geological  re- 
searches, by  appointing  a  very  competent  geologist 
from  England.    But  although  the  information  con- 
densed in  the  foregoing  sketch  has  been  published  for 
more  than  ten  years,  we  still  know  nothing  of  how 
these  rocks  lie  beyond  the  border.    It  must  be  pre- 
sumed that  the  defect  is  due  rather  to  the  obstructive- 
ness  of  native  ignorance  and  prejudices  than  to  any 
lack  of  zeal  or  ability  on  the  part  of  Mr.  Drew. 

To  the  west  of  Kashmir,  along  the  Jhilam,  the 
tertiary  rock-series  again  crosses  into  British  territory, 
being  undoubtedly  continuous  intermediately.  Some 
of  the  zones  are  specifically  identifiable  with  those 
described  in  the  Simla  region ;  but  the  total  strati- 
graphical  relations  are  greatly  changed.  _  The  ndge 
on  which  the  station  of  Murree  (Man)  is  built  is 
formed  of  rocks  exactly  like  those  of  the  Dagshai 
zone ;  and  these  are  traditionally  associated  with 
underlying  nummulitic  strata  of  the  very  same  charac- 
ter as  those  of  Subathu.   In  the  ascending  series 
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passing  south-east  from  Murree,  less  exact  assimila- 
tion can  be  made.    There  are  massive  sandstones  with 
frequent  nests  of  lignite,  just  like  the  Nahan  rock ; 
and  these  pass  upwards  into  beds  in  which  coarse 
conglomerates  prevail,  like  those  capping  the  Sivalik 
group  to  eastwards.    In  this  western  region,  however, 
no  trace  has  been  detected  of  the  strongly  marked 
features  that  have  been  described  to  the  east  as 
dividing  the  tertiary  series  into  three  well-defined 
groups.  The  best-determined  locally  of  those  divisions, 
although  as  yet  the  least  determinate  in  distribution, 
is  that  between  the  Nahan  and  the  Sivalik ;  and  on 
this  point  the  discrepancy  between  the  eastern  and 
western  sections  may  be  got  over  (as  suggested  by 
Mr.  Theobald,  who  is  now  working  out  these  ques- 
tions in  the  eastern  region)  by  finding  that  the 
Sivaliks  are  not  represented  at  all  in  the  conformable 
series  between  Murree  and  Jhilam,  all  the  upper  beds 
here  being  perhaps  Nahan.    There  would  still  remain 
the  lower  division,  which  in  the  east  is  physically  the 
best  marked,  between  the  Nahan  and  Sirmur  groups  ; 
but  of  which  no  trace  is  observed  west  of  the  Jhilam. 
The  patent  way  of  solving  this  case  would  be  to 
suppose  the  separation  in  the  east  to  be  simply  a 
fault-boundary  ;  so  that  here  too  the  two  lower  groups 
may  originally  have  been  continuous  and  transitional. 
This  solution  would  ignore  or  reject  the  internal 
evidence  for  the  completeness  and  independence  of 
the  Sirmur  and  Nahan  groups  in  the  Simla  region. 

In  the  descending  section,  going  north-west  from 
Murree,  similar  discrepancies  are  found.  There  is, 
indeed,  a  very  well-defined  general  boundary  between 
the  ground  formed  of  the  Subathu  group  with  its 
overlying  series  and  that  formed  of  older  rocks ;  and 
this  boundary  structurally  resembles  that  often  found 
at  the  same  horizon  in  the  Simla  region.  But  Mr. 
Wynne  has  found  that  the  principal  rock  of  the 
underlying  series  forming  the  higher  ranges  west  of 
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Murree,  is  itself  a  nummulitic  limestone,  which  is 
locally  seen,  as  might  be  expected,  in  conformable 
sequence  with  the  Subathu  beds.  In  descending  order, 
moreover,  this  limestone  is  in  approximate  parallel- 
ism with  upper  secondary  strata.  Thus,  to  whatever 
extent  faulting  must  be  introduced  to  explain  the 
features  of  the  section  in  the  Murree  region,  it  would 
not  bring  it  into  uniformity  with  that  in  the  Simla 
region ;  for  there,  as  has  been  described,  the  Subathu 
beds  rest  upon  rocks  which  underlie  the  next  oldest 
formation,  which  itself  is  thought  to  be  triassic. 

Supposing  the  foregoing  observations  to  be  correct, 
the  plain  inference  would  be  that  the  disturbances 
marking  the  Himalayan  system  are  of  earlier  date 
than  those  on  the  lines  of  the  Hindu  K6h ;  that  in 
early  or  middle  secondary  times  a  general  elevation 
occurred  of  the  South  Himalayan  area,  along  the 
border  of  which  the  Sirmur  deposits  subsequently 
took  place ;  that  the  eocene  period  was  closed  by  the 
more  special  disturbance  with  crushing  which  consti- 
tuted perhaps  the  principal  phase  of  the  mountain 
upheaval;  that  after  a  period  of  denudation  the 
Nahan  deposits  set  in;  that  a  similar  interruption 
produced  the  break  between  the  Nahan  and  Sivalik 
groups;  that  during  all  that  time,  or  at  least  till  the 
close  of  the  Nahan  period,  little  or  no  disturbance 
took  place  in  the  regions  west  of  the  Jhilam. 

The  meeting  of  the  two  systems  of  flexure  takes 
place  approximately  along  the  valley  of  the  Jhilam, 
between  the  station  of  that  name  and  Mozaffarabad, 
where  the  course  of  the  river  makes  a  sharp  bend 
from  the  direction  of  the  Kashmir  Valley.  The 
boundary  of  the  eocene  rocks  forms  a  deep  acute 
angle  up  the  valley,  the  strike  on  the  west  side 
gradually  turning  into  a  south-west  and  west  direc- 
tion. The  Potwar,  or  plateau  of  Eawalpindi  is,  on 
the  whole,  a  broad  synclinal  of  the  tertiary  series, 
the  lower  members  of  which  rise  again  to  the  south, 
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alone*  the  north  side  of  the  Salt  Bange  ;  the  highest 
summits  of  this  being  formed  of  nummulitic  lime- 
stone. Westwards  the  tertiary  series  forms  the  whole 
of  the  Kohat  District  Trans-Indus.  Beyond  this  it 
crosses  the  Kuram  river  into  Afghanistan,  and, 
according  to  Drs.  Pleming  and  Verchere,  flanks  the 
Suliman  Mountains  along  much  of  the  western 
frontier  of  the  province. 


iiL-THE  HIMALAYAN  EEGION. 

Some  of  the  most  important  observations  we  possess 
regarding  the  history  of  the  Himalaya  have  been 
already  noticed  in  the  description  of  the  tertiary 
series  now  found  along  the  south  margin  ol  the 
mountains.  It  may  be  suggested  that  certain  well- 
known  facts  in  the  composition  of  the  central  mountain 
regions  are  incompatible  with  the  inferences  then 
made  :  many  years  ago  Dr.  Thomson  in  "Western  and 
Dr.  Hooker  in  Eastern  Tibet  discovered  nummulitic 
strata  at  great  elevations,  of  course  proving  that 
what  are  now  the  highest  regions  were  beneath  the 
sea  in  early  tertiary  times.  One  is  then  very  likely 
to  assume  that  the  nummulitic  deposits  were  originally 
continuous  over  the  intervening  area,  where  we  have 
already  seen  reason  to  suppose  dry  land  to  have 
existed  at  that  time.  The  fallacy  which  suggests  this 
assumption  is  one  that  has  to  answer  for  many  geo- 
logical mistakes ;  it  is  the  tendency  to  lose  sight  of  the 
natural  proportion  between  elevations  and  distances. 
If  the  features  under  notice  be  plotted  to  scale,  this 
apparent  difficulty  to  accepting  the  indications  derived 
from  the  characters  of  the  Sirmtir  group  will  scarcely 
be  felt.  Besides,  a  prima  facie  surmise  should  gene- 
rally give  way  to  anything  like  positive  observation. 

Very  little  categorical  information  can  as  yet  be 
given  regarding  the  older  rocks  of  the  Southern 
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Himalaya— that  broad  area  of  mountains  of  moderate 
elevation  lying  between   the  snowy  range  and  the 
alluvial  plains.    A  very  general  feature  of  this  area 
is  the  presence  of  limestone-capped  ridges  along  its 
margin.    It  is  so  at  least  from  the  Beas  to  the  frontier 
of  Nepal.    The  local  picturesqueness  of  Masuri  and 
Naini  Tal  is  due  to  the  rugged  forms  assumed  by  this 
limestone.    The  rock  is  itself  earthy,  compact  or 
sparsely  oolitic,  and  is  underlaid  by  flaggy  clay-slates. 
It  is  again  in  the  Simla  region  that  we  find  the  best 
sections  revealing  what  seems  to  be  the  normal  order 
of  these  deposits.    Travellers  by  the  new  road  can- 
not fail  to  notice  the  peculiar  features  of  the  Boj, 
Kanoj  and  Krol  mountains  facing  the  Solan  rest-house 
on  the  south,  east,  and  north.    It  seems  certain  from 
its  position  here  that  this  limestone  is  the  youngest 
group  of  the  series,  and  it  has  been  named  the  Krol 
group.    At  its  base  there  is  generally  a  variable 
thickness  of  a  coarsish  quartz  sandstone,  which  some- 
times assumes  a  considerable  thickness,  ^  and  in  a 
manner  replacing  the  limestone.    Below  it  there  is 
generally  observed  a  strong  band  of  black,  slightly 
carbonaceous  shales,  which  pass  down  conformably 
into  the  slaty  shales  and  flags  forming  the  base  of 
these  mountains  to  the  lowest  levels  exposed  in  the 
deep  gorges.    In  positions  of  greater  disturbance, 
the  limestone  itself  is  found  far  down  in  the  valleys. 

At  a  depth  of  a  thousand  feet  or  more,  below 
the  base  of  the  Krol  group,  a  thin  band  of  rocks  has 
been  observed,  which  from  its  well-marked  characters 
and  wide  distribution  promises  to  be  most  useful  as  a 
provisional  horizon  in  unravelling  the  intricate  struc- 
ture of  these  rocks.  It  is  a  dense  limestone  of  clear 
pink,  grey,  or  yellow  colour,  with  which  there  is 
often  associated  a  bed  of  coarse  conglomerate.  It  is 
well  exposed  in  the  windings  of  the  Blini  stream,  to 
the  north-west  of  Solan,  and  hence  it  has  been  called 
the  Blini  limestone.    This  rock  has  been  found  con- 
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stant  in  character  and  position  as  far  to  the  east  as 
Naini  Tal,  also  in  the  interior — beneath  Simla,  and  far 
up  the  valley  of  the  Tons.  The  strata  below  it  are  very 
like  those  immediately  above  it;  but  there  is  some 
advantage  in  being  able  even  to  fix  an  Infra-Blini 
horizon  in  this  great  mass  of  deposits,  in  which  as 
yet  no  fossils  have  been  detected.  The  zone  above  the 
Blini  limestone  is  vaguely  designated  as  Infra-Krol. 

Prom  some  points  of  petrological  similarity  be- 
tween the  rock-series  here  and  that  seen  north  of 
the  snows,  Dr.  Stoliczka  has  conjectured  that  the 
Blini  and  Infra-Blini  beds  may  correspond  with  mem- 
bers of  his  Muth  and  Bhabeh  series,  of  upper  and 
lower  silurian  age.  For  similar  reasons  he  is  disposed 
to  think  the  Krol  group  to  represent  his  Lilang  series 
(triassic) ;  and  the  Infra-Krol,  or  at  least  the  upper 
part  of  that  zone,  as  corresponding  with  his  Ruling 
series  of  the  Central  Himalaya,  and  of  the  carbo- 
niferous period. 

Before  crossing  the  snows  we  may  notice  some 
other  relations  of  these  formations  in  the  South-Hima- 
layan region.  Along  the  north-east  base  of  the  Krol, 
at  Kundah  Ghat,  and  passing  down  the  gorge  of  the 
Lower  Giri,  there  is  a  line  of  intense  crushing,  with 
elevation  on  the  north-east,  so  that  along  nearly  the 
whole  way  to  Simla  the  road  is  over  the  flaggy  slates 
of  the  lower  formations.  At  Simla  itself  there  is  an 
admirable  illustration  of  how  the  metamorphism  of 
rocks  is  often  independent  of  the  influence  of  central 
heat,  and  due  to  local  conditions  of  crushing.  The 
whole  peak  of  Jako  down  to  the  level  of  the  station 
is  formed  of  micaceous,  hornblendic  and  garnetiferous 
schists,  with  abundant  quartz-veining— thoroughly 
foliated  metamorphic  rocks  ;  while  all  round  the  flanks 
of  the  mountain  below  the  station  the  flaggy  slates 
are  no  more  mineralized  than  in  the  gorges  below  the 
Krol.  At  several  points  round  Simla,  as  on  the  spur 
below^  the  Yarrows  and  on  Chota  Simla,  the  Blini 
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group  is  well  seen.  Erom  its  horizon  upwards  the 
thickness  of  rock  to  the  top  of  Jako  would  more  than 
include  the  Infra-Krol  zone ;  and  so  it  may  be  that 
the  highly  quartzose  rocks  of  Jako  and  Boileauganj 
Hills,  with  the  similar  rocks  of  Tara  Devi,  on  the 
south-side  of  the  synclinal,  may  represent  the  lower 
Krol  sandstone,  expanded  at  the  expense  of  the  lime- 
stone, and  thus  suggesting  a  local  shallowing  of  the 
triassic  sea. 

In  passing  along  the  ridge  to  the  north-east  from 
Simla,  there  is  great  sameness  in  the  characters  of  the 
rocks,  which  are  still  of  the  Infra-Blini  series,  or 
Simla  slates.  There  are  several  lines  of  intense  crush- 
ing and  contortion,  generally  found  at  the  gaps,  but 
apparently  unattended  by  great  dislocation,  for  no 
new  rock  appears  along  these  lines ;  and  for  the  most 
part  the  slates  lie  flatly,  or  with  a  moderate  north- 
easterly inclination.  Again  we  find  the  rocks  on  the 
Mahasu  ridge  more  metamorphosed  than  the  beds  on 
which  they  rest.  Towards  Mattiani  there  are  symp- 
toms of  gradual  general  metamorphism  of  the  slates. 
At  Narkanda  this  change  is  very  decided ;  and  here 
these  slaty  schists  pass  into  the  flanks  of  Hatu  Moun- 
tain, the  top  of  which  is  formed  of  massive  beds  of 
gneiss,  lying  nearly  horizontally.  It  would  seem  as 
if  this  again  may  be  only  a  stronger  instance  of  what 
has  been  observed  already— the  greater  metamorphism 
of  the  upper  beds  of  the  series— and  that  the  gneiss 
of  Hatu  may  be  a  transformed  member  of  the  rock- 
series  described  in  the  region  of  the  Krol.  Descend- 
ing from  Narkanda  northwards  into  the  valley  of  the 
Satlej  the  schists  are  found  resting  on  other  massive 
gneiss  under  Kotgarh ;  but  they  continue  to  form  the 
gorge  of  the  river  at  Eampur  and  Sarahan,  up  to 
Tranda;  beyond  which  village  they  pass  with  in- 
creased contortion  into  what  has  been  called  the 
central  gneiss,  forming  the  southern  basement  of  the 
great  Snowy  Eange.    The  chief  characteristic  of  this 
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central  gneiss  seems  to  be  the  prevalence  in  it  of 
ramifying  veins  of  albite-granite. 

The  passage  from  the  unaltered  to  the  gneissic 
rocks  is  not  generally  so  gradual  as  that  described 
along  the  Simla  watershed ;  and  the  opposite  character 
seems  connected  with  a  peculiar  feature  in  the  dis- 
tribution of  the  upper  members  of  our  rock  series.  It 
is  up  the  great  river  valleys  that  the  younger  rocks  in 
their  unaltered  condition  are  found  to  extend  farthest 
into  the  mountain  region.  This  is  very  marked  in 
the  valleys  of  the  Satlej  and  Beas.  In  the  former  to 
above  Malgi,  and  in  the  latter  to  above  PMeh,  rocks 
identifiable  with  the  limestones  and  shaly  slates  of 
the  Krol  and  Infra-Krol  groups  are  found  deeply 
buried  between  lofty  ridges  of  gneissic  rocks  :  into 
the  base  of  which  they  seem  to  pass,  with  an  actually 
overhanging  plane  of  contact,  the  out-crop  of  which 
forms  an  inward  slope  on  the  sides  of  the  valley. 
Trappean  intrusion  is  an  accompanying  feature  in 
these  areas  of  depression;  whereas  along  the  whole 
ridge  from  Hatu  to  the  Plains,  only  one  small  trap 
dyke  has  been  observed,  near  Narkanda. 

"West  of  the  Satlej  the  region  described  as  the 
Southern  Himalayan  area  becomes  extinct ;  the  outer 
line  of  the  hills  bends  rapidly  northwards,  not  re- 
covering its  normal  north-westerly  trend  till  it  merges 
into  the  Dhaoladhar  Range,  which  is  a  lofty  ridge  of 
gneiss,  exactly  on  the  strike  of  the  Snowy  Eange  to 
the  south-east,  and  itself  little  below  the  level  of 
perpetual  snow.  These  changes  of  feature  are  as 
marked  stratigraphically  as  orographically.  The  strike 
of  the  rocks  turns  with  the  trend  of  the  mountains, 
and  we  find  along  the  base  of  the  Dhaoladhar  a  com- 
pressed edition  of  the  Simla  section— a  fringing  eocene 
band,  then  a  narrow  zone  of  unaltered  slaty  rocks, 
then  a  belt  of  foliated  schists  next  to  the  core  of 
massive  gneiss,  and  all,  according  to  dips,  in  apparent 
reverse  order.    The  slates  bend  round  the  north-west 
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point  of  the  Dhaoladhar,  under  Dalhousie,  coalescing 
with  similar  rocks  to  the  north  of  the  range  in  the 
Chamba  Valley,  and  so  cross  the  Ravi  into  Kashmir, 
to  form  the  Pir  Panjal  Range,  which  structurally 
belongs  rather  to  the  Central  Himalayan  region.  ^ 

Our  knowledge  of  the  Central  Himalaya  is  in 
some  degree  the  converse  of  what  we  know  of  the 
southern  region.  In  the  latter  there  is  little  certitude 
of  the  precise  horizons  of  the  several  rock  groups 
on  the  standard  scale,  but  we  have  a  fair  preliminary 
knowledge  of  the  distribution  and  arrangement  of 
those  groups  ;  whereas  of  the  central  region  we  have 
a  very  full  definition  of  the  recognised  equivalents  of 
the  several  formations,  with  but  little  information  of 
their  structural  relations.  This  is  owing,  on  the  one 
hand,  to  the  great  difficulty  of  moving  about  in  the 
higher  regions ;  and  on  the  other,  to  the  pretty  free 
distribution  of  fossils,  enabling  the  qualified  observer, 
sometimes  by  a  single  observation,  to  determine  the 
normal  position  of  the  strata.  The  following  forma- 
tions have  been  identified  by  Dr.  Stoliczka  as  occur- 
ring in  Tibet.  With  the  help  of  the  published  account 
of  his  observations  on  his  journey  to  Kashgar,  we 
are  able  to  give  a  sketch  of  their  distribution  on  one 
complete  section  of  the  mountain  system. 

Dr.  Stoliczka's  Table  of  Formations  in  the  Central  Himalaya. 

Age.  Group.  Fossils. 

IV. — Eiver  and 
Lacustrine 
Deposits. 

III. — Teetiaey. — Nunimulitic    ...  Indus  or  Shingo 

Beds. 

II. — Secondary.— Cretaceous     ...  Chikkim  Beds 

„  Jurassic  (Upper)  Grieumal  Sand-  Avicula  echinata. 

stone. 


Jurassic         ...  Spiti  Shales...  Ammonites      macro  - 
(Braun  Jura).  cephalus,  Parkinsoni, 

triplicatus,  etc. 
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Aqe.  Group.  Fossils. 

II.— Secondary.— Middle  Lias   ...  Upper Tagling  Trochus  epulus,  Chem- 

Limestone.  nitzia  undulata,  lere- 
bratula  sinemuriensis, 
Ammonites  macro - 
cephalus,  Parkinsoni, 
triplicatus,  etc. 

Lower  Lias     ...  Lower  Tagling  Terebratula  gregaria 

Limestone .  and  piriformis,  Bhyn- 
chonella  Austriaca, 
Belemnites. 

Rhaetic  ...Para    Lime-  Megalodon  triqueter. 

stone.  Dicerocardium  Hima- 

layense. 

Triassic  (Upper)  Lilang  Series  Halobia  Lommeli,  Am- 
monites Jloridus,  etc. 

I  —PALiEozoic— Carboniferous  ...  Kuling  Series  Prodiictussemireticula- 

tus,  Spinfer Keilnavii, 

etc. 

•    Upper  Silurian   Muth  Series    Tentaculites,  OrtUs, 

etc. 

Lower  Silurian   Bhabeh  Series  Orthis  ? 
Gneiss,  Metamoephic  Schists,  etc. 

There  appear  to  be  three  principal  axes  of  gneissic 
rocks— one  in  the  Himalayan  Range,  one  along  the 
right  bank  of  the  Upper  Indus,  and  one  forming  the 
ridge  of  the  Kuenhin.  The  first  of  these  is  that  already 
spoken  of  as  the  central  gneiss,  forming  the  southern 
basement  of  the  Snowy  Eange  of  the  Himalaya  Proper. 
The  great  lines  and  groups  of  peaks  are  formed  of 
palseozoic  strata  resting  on  the  northern  shoulders  of 
the  crystalline  mass.  Dr.  Stoliczka  considers  this  to  be 
the  primary  axis  of  Himalayan  elevation.  It  is  only  m 
this  sense,  or  with  reference  to  the  Himalayan  chain 
only  that  it  can  be  called  the  central  gneiss ;  for 
geographically,  the  gneiss  of  the  Indus  is  approxi- 
mately in  the  centre  of  the  whole  mountain  mass. 

The  central  gneiss,  and  indeed  the  Himalayan 
range  itself,  undergoes  interruption  and  divergence 
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in  the  region  of  the  Satlej.  Directly  on  the  prolonga- 
tion of  the  range  there  is  the  gneissic  ridge  of  the 
DMoladhar,  the  structure  of  which  is  very  analogous 
to  that  of  the  Himalaya ;  but  the  valley  of  Kulu  inter- 
venes, in  which  we  find  only  a  succession  of  crystal- 
line schists  in  the  position  of  the  supposed  mountain 
axis.  As  a  mere  question  of  watershed,  the  Bhabeh 
pass  of  the  Trans-Satlej  Himalaya  is  continuous  with 
the  ridge  of  the  Rotang  Pass,  at  the  head  of  the  Kulu 
Valley,  and  so  with  the  Pir  Panjal  Range,  separating 
Kashmir .  from  the  Plains.  But  as  the  culminating 
range  of  mountains,  the  Zanskar  Ridge  must  he 
taken  as  the  proper  continuation  to  the  north-west  of 
the  great  chain  of  the  Eastern  Himalaya.  We  find 
too  on  its  south-wester q  base,  at  the  Baralacha  Pass, 
a  gneiss  very  similar  to  the  central  gneiss  of  the 
Bhabeh  Pass ;  it  is  not  yet  known  whether  the  two 
are  continuous.  This  feature,  however,  certainly  dis- 
appears to  the  north-west.  At  the  Zojila  Pass,  be- 
tween Dras  and  Kashmir,  the  whole  ridge  is  formed 
of  metamorphic  schists,  (which  Dr.  Stoliczka  conjec- 
tures to  be  palaeozoic),  flanked  on  both  sides  by  trias- 
sic  limestone. 

The  gneissic  axis  of  the  Ladak  Range  is  known 
for  a  considerable  distance  to  have  a  very  steady 
north-westerly  course  along  the  Indus,  forming  the 
ridge  between  that  river  and  the  Lower  Shyok.  It  is 
not  like  the  central  gneiss,  being  freely  associated 
with  syenitic  and  other  crystalline  schists. 

The  third  gneissic  axis  is  the  ridge  of  the  Kuen- 
lun ;  but  of  it  we  only  know  what  appears  on  a  single 
section.    It  too  is  described  as  syenitic. 

The  most  interesting  formations  are,  of  course, 
the  unaltered  fossiliferous  strata  between  the  axes  of 
crystalline  rocks.  Geologically  we  must  speak  of 
them  as  basins,  though  they  form  the  highest  ground  of 
Tibet.  There  are  two  of  these  stratigraphical  basins, 
separated  by  the  Ladak  syenitic  range — that  on  the 
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north  is  the  Korakoram  region,  that  on  the  south 
comprehends  the  Tibetan  districts  of  Zaskar,  "Western 
Rukshu  and  Spiti.  These  ridges  and  basins  are,  of 
course,  only  the  leading  structural  features,  and  are 
subieot  to  many  irregularities.  The  Spiti  basin  is 
nearly,  if  not  entirely,  cut  off  on  the  south-east  by  a 
mass  of  gneissic  and  metamorphic  rock  in  the  region 
Shalkar,  separating  it  from  the  basin  of  similar  for- 
mations'in  a  corresponding  position  to  the  east,  in  the 
region  of  the  Upper  Satlej.  The  escape  of  the  Satlej 
from  the  upper  regions  at  this  point  is  no  doubt  con- 
nected with  this  block  of  crystalline  rocks.  Again,  far 
to  the  north-west,  near  the  Shingo  river,  this  long 
basin  of  fossiliferous  strata  is  stopped  out  by  the  granitic 
and  syenitic  mass  of  Little  Tibet.  The  Zaskar  ridge 
here  being,  as  already  mentioned,  composed  of  altered 
palseozoic  rocks,  the  sedimentary  series  of  Tibet  is  in  a 
manner  continuous  with  that  of  the  Kashmir  Valley. 

The  most  peculiar  feature  in  the  distribution  of 
these  formations  is,  that  the  middle  and  upper  secon- 
dary groups— the  liassic,  oolitic  and  cretaceous— seem 
to  be  confined  to  the  Tibetan  basin.  Here  they  oc- 
cupy the  greater  part  of  an  eliptical  area  nearly  200 
miles  long  by  30  broad,  their  thickness  being  con- 
siderable ;° while  in  the  Korakoram  basin  Dr.  Stoliczka 
only  observed  palseozoic  and  triassic  strata.  Simi- 
larly in  the  Kashmir  basin,  triassic  and  carboniferous 
rocks  are  the  youngest  as  yet  observed ;  the  limestone 
of  the  spurs  along  the  north  side  of  the  valley  being 
of  the  latter  formation.  It  is  not  unlikely,  however, 
that  remnants  of  the  other  groups  may  yet  be  found 
here,  as  upper  secondary  rocks  occur  again  in  the 
Trans- Jhelum  region.  m 

The  condition  of  the  nummulitic  formation  in  the 
Tibetan  regions  is  one  of  the  most  curious  features 
of  the  mountain  structure.  It  does  not  occur  in 
sequence  with  the  upper  secondary  series  of  the 
Tibetan  basin;  but  as  it  were  wedged  in  along  the 
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Indus  Valley,  between  the  gneissic  rocks  of  the 
Ladak  Range  and  the  metamorphic  and  palaeozoic 
rocks  forming  the  northern  out-crop  of  that  basin. 
There  seems  to  be  a  great  thickness  of  these  eocene 
deposits;  principally  strong  sandstones  and  rusty 
clays  very  similar  to  the  corresponding  deposits 
of  Dagshai  and  Murree  on  the  south  margin  of  the 
mountains.  In  the  upper  regions  they  have  under- 
gone considerable  metamorphism  locally.  Up  the 
Indus  to  the  south-east  there  is  an  extensive  mass 
of  basic  eruptive  rock  intruded  between  the  nummu- 
litics  and  the  metamorphic  mass  of  Tshomorari.  In 
the  Korakoram  region  Dr.  Stoliczka  thought  he  re- 
cognised some  sandstones  of  this  type  about  the  hot 
springs  of  Kium  in  the  Chang  Chenmo  Valley. 

Low  down  on  the  northern  flanks  of  the  Kuenlun, 
about  Sanju,  Dr.  Stoliczka  found  remnants  of  both 
carboniferous  and  of  cretaceous  strata,  resting  uncon- 
formably  upon  metamorphic  schists.  These  strata  do 
not  seem  to  affect  the  structure,  so  prevalent  at  the 
base  of  the  Himalayan  range,  of  inclining  towards  the 
mountain  axis. 

Eruptive  rocks  proper  do  not  occur  freely  through- 
out the  mountains.  We  may  perhaps  rank  in  this 
category  the  albite -granite  found  ramifying  through 
the  central  gneiss ;  and  which,  according  to  Captain 
R.  Strachey's  account  penetrates  the  overlying  palaeo- 
zoic slates  in  the  range  north  of  Kumaon.  The  epidote, 
diallage  and  serpentine  rocks,  already  mentioned  as 
in  contact  with  the  nummulitic  deposits  on  the  Puga 
and  Hanle  rivers  near  their  confluence  with  the 
Indus,  form  a  very  remarkable  mass  of  presumably 
eruptive  rock.  But  the  most  interesting  exhibition 
of  igneous  rock,  and  apparently  of  phenomena  that 
may  rank  as  volcanic,  is  in  and  round  the  valley  of 
Kashmir ;  upon  which,  however,  special  information 
is  still  wanting. 
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The  river  and  lake  deposits  of  the  great  valleys 
and  high-level  plateaus  of  the  Himalayas,  or,  as  they 
have  been  called,  Karewah  deposits,  from  the  ver- 
nacular name  applied  to  these  terraces  in  Kashmir, 
form  a  most  interesting  object  of  study,  but  have  as 
yet  received  only  casual  observation.    In  many  cases 
these  accumulations  have  no  doubt  been  caused  by 
temporary  obstructions  of  the  water-way,  whether 
by  glaciers  or  by  enormous  landslips  ;  it  remains  to 
be  seen  whether  crust- movements  may  not  also  have 
contributed  to  their  formation.    It  is  in  the  more 
central  regions,  towards  the  head  waters  of  the  Indus 
and  the  Satlej,  that  the  most  extensive  deposits  of  this 
formation  are  found,  where  they  attain  a  thickness 
of  nearly  3,000  feet.    The  shells  found  in  them  often 
indicate  climatal  conditions  different  from  those  that 
now  obtain  in  the  same  locality ;  and  in  some  places 
the  bones  of  large  mammalia  of  extinct  species  iden- 
tifiable with  those  of  the  Sivalik  fauna,  testify  to  the 
great  antiquity  of  these  deposits. 

No  geological  period  has  attracted  more  attention 
than  has  been  given  lately  to  the  glacial  period,  which 
in  Europe  is  fully  recognised  as  altogether  post- 
tertiary,  and  as  due  in  great  measure  to  cosmical,  not 
local  conditions.  There  is  ample  evidence  of  a  former 
great  extension  of  glaciers  in  the  Himalaya;  and 
the  admitted  approximation  of  the  periods  is  so  close 
as  to  give  very  strong  presumptive  evidence  against 
the  separation  of  the  two,  based  upon  very  immature 
palseontological  reasoning.  The  phenomena  m  ques- 
tion are  only  conspicuously  exhibited  in  the  Kangra 
Dun,  a  fact  evidently  connected  with  the  close  proxi- 
mity of  the  lofty  Dhaoladhar  Range,  where  in  the 
upland  recesses  neve  may  still  be  found  at  all  seasons. 
No  doubt,  however,  all  the  Himalayan  glaciers  were 
then  enormously  more  extended  than  now. 
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IV.-THE  SALT  RANGE  * 
The  Salt  Eange  possesses  geological  features  in 
the  province  peculiarly  its  own.  Its  geology  is  at 
present  chiefly  known  to  the  public  by  the  able  report 
of  Dr.  Fleming,  and  by  a  paper,  also  in  the  Bengal 
Asiatic  Society's  journal,  contributed  by  Mr.  Theo- 
bald, but  references  to  it  in  the  works  of  other  writers 
are  Very  numerous.  Having  been  examined  and 
mapped  by  the  Geological  Survey  it  was  found  to 
present  a  complex  arrangement,  inasmuch  as  its  strata 
afford  almost  entirely  different  sections  at  either  end. 
No  sensible  unconformity  was  observed  throughout 

the  whole  series. 

The  sequence  may  be  represented  as  follows  (those 
rocks  limited  to  the  eastern  or  western  exposures 
being  noted  below)  :— 

Salt- Range  Rocks. 

Green  and  purplish-grey  sandstones  alternating 
with  red  clays  or  shales.    Fossil  timber,  repti- 
lian bones,  tortoise  plates,  &c.     Upper  beds 
soft,  with  conglomerates  and  bands  in  which 
mammalian  bones  are  numerous.    Latter,  Salt 
Range  East. 
Nummulitic  limestones  and  shales,  with  coal  and 
alum  shale,  usually  below.    Fossils  numerous. 
Salt  Range  East  and  West. 
Olive  sandstone,  shale  and  conglomerate;  series 
generally  unfossiliferous   or  but  slightly  so. 
Salt  Range  East. 
Variegated  sandstones,  limestones,  marls,  golden 

oolite.    Fossiliferous.    Salt  Range  West. 
Grey  and  greenish  clays  or  shales,  limestones,  &c 
Fossiliferous,  ceratites  numerous,  &c,  &c.  West 
Salt  Range. 

Ked,  salt-pseudojnorph  group;  flagstones,  sand- 
stones  and  clays,  unfossiliferous.  Salt  Range 
East. 

Limestones,  sandstones,  shales,  highly  fossiliferous. 
West  Salt  Range.  Bastard  limestones  or 
magnesian  calcareous  sandstone?  East  Salt 
Range. 


Tbetiaky. 


-Sandstone 
Series 
(perhaps 
Miocene), 
Sivalik. 


Ditto. — Eocene  ... 


Ceetaceous  ? 


JUEASSIC 


Teiass IC 


Ditto. — -Probably  ... 


Carboniferous 


*  This  section  is  by  Mr,  A.  B.  Wynne. 
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Upper  Red  Sandstone    Red  and  light-coloured,  variegated  or  speckled 

sandstones  and  lavender  clays.    Middle  Salt 
Mange. 

Silurian  ...    Black  micaceous  shales  and  flaggy  bands,  cal- 

careous glauconitic  layers,  fossils,  oholus  or 
sijphonotreta.  East  Salt  Range,  extending 
far  towards  west. 

Lower  Purple  Sand-    Dull  purple  sandstone,  parts  saline,  unfossiliferous. 
Stone.  East  and  West  Salt  Range. 

Volcanic  Tufa  and  |  g  ^  ^   East  Salt  Range. 
Clay  ...  ) 

Gypseous  and  Rock    Massive   beds  of   gypsum  and  bright  scarlet 
Salt  Series.  gypseous  marl  overlying  rock  salt,  ascertained 

in  East  Salt  Range  to  have  a  thickness  of  600 
feet,  225  of  which  is  pure.  East  and  West 
Salt  Range. 

The  sections  of  the  Salt  Range  are  well  seen  in  all 
its  southern  acclivities  and  in  the  profound  rocky- 
gorges  by  which  its  escarpment  is  intersected.  The 
rocks  along  the  latter  are  often  thrown  into  the  wild- 
est disorder  by  landslips  and  faults :  but  the  key  to 
the  arrangement  having  been  gained  in  the  gorges,  the 
structure  of  the  displaced  masses  and  frequently  some 
idea  of  their  former  positions  can  be  worked  out. 

The  minerals  of  the  range  include,  as  well  as  the 
enormous  salt  deposits,  a  frequently  recurring  thin 
band  of  coal  and  carbonaceous  shale  much  charged 
with  iron  pyrites,  which  reduces  its  value  as  a  fuel. 

The  salt  is  the  lowest  and  oldest  rock  known  in 
the  Salt  Range,  where  its  presence  and  its  solubility, 
together  with  the  unstable  nature  of  the  associated 
beds,  have  doubtless  resulted  in  the  confusion  and  con- 
cealment affecting  so  strongly  the  whole  of  the  inferior 
portion  of  the  series.  Its  geological  history  is  as 
mysterious  as  is  usually  the  case  with  such  deposits ; 
and  (as  is  the  case  eTse where)  wherever  the  sections 
are  most  clear  the  gypsum  is  found  to  overlie  it. 
Although  its  thickness  where  most  accurately  known, 
as  at  Khiurah,  Mayo  Mines,  is  enormous,  the  very 
conditions  under  which  it  may  with  probability  be  as- 
sumed to  have  been  accumulated,  in  detached  basins, 
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almost  preclude  the  inference  that  it  extends  every- 
where beneath  the  range  as  one  vast  sheet.  The 
local  disturbance  too,  above  indicated,  may  naturally 
point  to  its  extensive  removal  by  percolation  of  fresh 
water.  Notwithstanding  this,  however,  its  presence 
at  numerous  localities  almost  along  the  whole  south- 
ern foot  of  the  mountains  for  a  distance  of  116  miles, 
and  often  with  thick  out-crops,  leaves  little  necessity 
to  qualify  the  assertion  that  the  supply  is  practically 
inexhaustible.  The  annual  returns  show  that  the 
out-turn  of  salt  from  the  range  equals  in  maunds 
12  to  13  lacs,  producing  a  revenue  of  40  lacs  of 
rupees  or  £400,000  sterling  yearly. 

The  salt  is  of  a  reddish  or  white  colour,  in  thick 
bands  of  great  purity,  alternating  with  other  thick 
layers  of  more  impure  and  earthy  character,  called 
by  the  miners  Kuller.  Eetween  some  of  these 
strata  at  Khiurah,  a  stratum  of  potassium  salt  was 
found  last  year,  having  a  thickness  of  a  few  feet.  But 
from  more  recent  workings  it  appears  that  the  deposit 
is  of  lenticular  shape  and  limited  in  size  to  some  600 
superficial  feet  (as  estimated  by  Dr.  Warth,  Collector, 
Mayo  Mines), 

The  rock  salt  of  the  range  is  not  known  to  be 
bituminous  itself,  but  layers  of  highly  bituminous 
shale  are  found  in  the  gypsum  at  Khiurah  overlying 
the  salt  deposits. 

Near  the  place  where  the  latter  occurs,  and  in  a 
few  other  situations  apparently  on  the  same  horizon 
in  the  eastern  part  of  the  range,  is  an  interbedded 
mass  of  volcanic  tufa,  porphyritic  by  the  presence  of 
numerous  small  crystalline  needles  of  a  semi-trans- 
parent mineral.  Together  with  this  are  some  feet  of 
lavender-coloured  clay  occasionally  containing  talcose 
veins.    It  is  used  as  soap  by  the  natives. 

The  sandstone  immediately  overlying  the  salt  series 
has  yielded  no  fossils  to  assist  in  determining  the 
age  of  the  latter;  but  in  the  next  widely  extended 
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group,  some  hundreds  of  feet  above  it,  definite  forms 
of  an  obolus,  or  siphonotreta,  occur  in  considerable 
numbers ;  so  that  the  salt  cannot  be  more  recent  than 
silurian.  Dr.  Fleming  referred  it  to  the  devonian 
period,  having  satisfied  himself  of  its  pre-carbonifer- 
ous  age,  but  the  above-named  fossils  prove  it  older 
still. 

The  ages  of  the  various  groups  of  strata  over- 
lying these  silurian  beds  have  been  likewise  pro- 
visionally fixed  by  their  fossil  remains  wherever 
practicable,  their  positions  in  the  series  being  gener- 
ally definite.  In  the  absence  of  organisms,  and 
where  there  was  nothing  from  which  to  form  a  fair 
conjecture  with  a  preponderance  towards  certainty, 
the  groups  have  received  local  or  general  names  only, 
leaving  their  actual  age  an  open  question. 

The  continuation  of  the  Salt  Range  Trans-Indus 
repeats  some  of  the  formations  of  the  Clis-Indus 
region,  the  tertiary  sandstones,  nummulitic  lime- 
stones, cretaceous,  jurassic  and  carboniferous  rocks 
of  similar  types  being  present.  The  detailed  exami- 
nation of  these  has  as  yet  been  limited  by  circum- 
stances to  a  few  localities;  at  one  of  which,  in 
the  gorge  of  the  Ohichali  Pass,  a  remarkably  compli- 
cated inversion  and  fracture  of  the  series  has  taken 
place.  These  mountains  present  to  the  south  and 
east  lofty  mural  precipices  of  the  nummulitic  lime- 
stone and  older  rocks,  which  are  steeply  overlaid  in 
an  opposite  direction  by  tertiary  sandstones,  clays  and 
conglomerates,  the  uppermost  beds  of  which  have 
the  entire  character  of  the  coarse  pebble  beds  made 
up  of  crystalline  rock  debris,  which  are  found  to 
terminate  the  upper  tertiary  groups  elsewhere  in  the 
Himalayan  region. 

Further  south  near  Esakheyl  the  tertiary  sand- 
stones were  found  by  Dr.  Waagen  to  rest  directly 
against  the  carboniferous  limestone ;  and  still  further 
south,  according  to  Dr.  Verchere,  the  Jurassic  rocks 
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appear  at  Sheik  Budin,  a  locality  often  indicated  as 
remarkable  for  its  fossil  bones. 

The  Potwar  or  plateau  of  Rawal  Pmdi  is  almost 
entirely  occupied  by  the  tertiary  sandstones,  &c, 
the  isolated  nummulitic  ridge  of  Khairi  Murat,  west- 
by-south  from  Rawal  Pindi,  being  an  exception.  They 
rise  into  high  mountains  west  of  the  valley  of  the 
Jhilam,  and  in  the  Kashmir  territory,  between  that 
river  and  the  Pir  Panjai  Range.  Beyond  the  Indus, 
too,  in  the  Kohat  District,  they  form  hilly  ground, 
being  interrupted  by  numerous  narrow,  distorted, 
overthrown,  and  fractured  anticlinal  folds  of  the 
nummulitic  limestone  (here  much  less  thick  than 
on  the  Salt  Range),  within  which  are  enclosed  the 
rock  salt  and  gypsum  series  of  the  Kohat  salt  region 

In   all   the  numerous   exposures  of  this  Kohat 
series  (as  in  that  of  the  Salt  Range)  no  older  rock 
than  the  salt  has  been  discovered ;  and,  as  a  rule,  both 
it  and  the  gypsum  follow  the  curves  of  the  adjacent 
and    newer    limestone,    where    the  stratification 
can  be  observed.    Rock  salt  may  be  of  almost  any 
ao*e-  but   this  apparent  conformity  and  the  utter 
absence  of  all  proof  that  the  series  is  older  led  to  the 
inference  that  the  salt,  gypsum,  &c,  of  the  Kohat 
region  is  of  nummulitic  age,  or  immediately  ante- 
cedent thereto,  the  supposition  being  less  violent  than 
the  assumption  that  this  salt  series  is  contemporaneous 
with  that  of  the  Salt  Range,  while  all  the  intervening 
formations  from  the  infra- silurian  sandstones  to  the 
iurassic  or  cretaceous  inclusive  should  have  disap- 
peared by  gradual  thinning-out.     It  is  di&cult  to 
conceive  conditions  which  would  admit  of  such  a 
series  tranquilly  surviving  through  all  the  changes  ot 
the  vast  geological  periods  required  for  the  accumula- 
tion of  eight  or  nine,  more  or  less  largely  developed, 
formations,  belonging  to  palaeozoic  and  mesozoic 
epochs,  in  the  vicinity  too  of  a  highly  disturbed 
region,  while  the  geographical  distance  from  one  or 
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more  of  these  frequently  wide-spreading,  if  detached, 
formations  appears  hardly  sufficient  to  account  for 
the  absence  of  them  all. 

The  supposition  that  the  two  salt  series  belong 
to  different  ages  is  further  supported  by  certain 
differences  of  their  aspects  when  examined  in  detail, 
the  most  prominent  of  which  is,  perhaps,  the  grey 
color  of  the  Kohat  salt  and  its  accompanying  clays, 
as  compared  with  the  red  or  white  colours  of  the 
Cis-Indus  salt  series. 

A  few  words  will  describe  the  series  of  this  Kohat 
district.  Taking  the  rock  salt  as  the  oldest  rock  seen 
it  occupies  a  very  prominent  place  lithologically  in 
some  of  the  sections. 

In  the  Bahadur  Kheyl  anticlinal  it  may  be  conti- 
nuously traced  either  uncovered  or  but  slightly  con- 
cealed for  a  distance  of  about  eight  miles,  having 
a  width  sometimes  exceeding  J  mile  and  a  thick- 
ness, at  one  place,  estimated  from  its  perfectly  seen 
dip,  of  more  than  1,000  feet.  It  is  exposed  along 
the  valley  of  a  small  river  sometimes  forming 
hills  of  200  feet  in  height  almost  entirely  com- 
posed of  naked  salt  beds.  No  such  exposure  as 
this  occurs  anywhere  in  the  Salt  Bange  proper ;  and 
unless  exceeded  at  the  islands  of  Ormuz  in  the 
Persian  Gulf  or  in  the  deposits  of  Western  Asia,  it  is 
probably  one  of  the  largest  in  the  whole  world.  But 
this  is  only  a  small  and  narrow  part  of  one  of  the 
elongated  salt  tracts  containing  numerous  other  large 
exposures  of  the  mineral  throughout  a  length  of 
more  than  40  miles.  The  revenue  from  the  Trans- 
Indus  salt,  at  about  one-fourteenth  of  the  Cis-Indus 
rate,  comes  to  Us.  60,000  (£6,000)  per  annum. 

The  general  character  of  the  salt  is  a  more  or 
less  crystalline  mass  with  numerous  transparent 
blotches ;  the  color  varies  of  different  tints  of  grey, 
when  not  quite  transparent.  It  is  in  some  places  dark, 
almost  black,  and  then  smells  strongly  of  petroleum. 
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A  few  bands  only  contain  sufficient  of  dark  grey  silty 
clay  to  render  it  unsaleable  to  the  merchants ;  while 
the  pure  mineral  exists  in  greater  quantity.  No  such 
impure  earthy  bands  as  separate  the  Khiurah  salt-beds 
occur  throughout  the  whole  region ;  and  this  salt  is 
often  so  crystalline  that  its  stratification  is  difficult  to 
detect  even  on  weathered  surfaces. 

The  salt  is  overlaid  by  white  and  grey  gypsum 
and  grey  or  greenish  gypseous  clays  generally  much 
confused  as  to  stratification,  and  in  this  resembling 
the  Salt  Range  series ;  but  the  lithological  aspect  and 
color  of  these  gypseous  strata  is  perhaps  as  distinct 
as  possible  in  the  two  regions.  The  gypsum  varies  in 
thickness,  and  occupies  large  areas  over  the  axes  of 
the  anticlinal  curves.  Associated  with  it  are  some 
layers  of  alum  shale,  and  it  is  sometimes  black  and 
bituminous  like  the  salt. 

Overlying  the  gypsum  is  a  thick  deposit  of  blood- 
red  clay,  having  a  few  sandy  layers  and  near 
the  top  a  double  band  of  coarse  purple  (sometimes 
conglomeratic)  sandstone,  containing  a  few  fragments 

of  fossil  bones. 

The  red  clay  is  conformably  succeeded  by  the 
nummulitic  limestone— shaly  below,  approaching  the 
character  of  that  of  the  Salt  Range,  and  in  some 
places  having  among  the  lowest  beds  small  layers  of 
carbonaceous  shale.  In  some  localities  the  lower 
shales  or  brownish  clays  are  very  largely  developed 
and  accompanied  by  soft  coarse  brownish  sandstone 
containing  nummulites. 

The  upper  beds  of  the  limestone  are  generally 
of  light  colour,  very  compact,  and  crowded  with  al- 
veolma,  nummulUes,  pelecypoda,  gastropoda,  &c. 

Next  above  and  reposing  with  apparent  complete 
conformity  upon  these  limestones  are  greyish  and 
purple  sandstone  and  bright  red  clays  of  the  Murree 
type.  The  very  lowest  beds  of  these  sometimes 
contain  numerous  fragmentary  reptilian  bones  and 
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teeth,  silicious  fossil  trees  (of  exogenous  aspect  out- 
wardly, though  the  parallel  fibrous  structure  has  an 
endogenous  look,  showing  no  rings  of  growth)  and 
more  rarely  obscure  casts  of  large  convex  strongly- 
ribbed  bivalve  shells.  These  beds  pass  upwards  by 
rapid  alternation  into  grey  or  greenish  sandstones  and 
red  clays,  the  latter  becoming  drab  or  orange  above ; 
and  then  strings  of  pebbles  and  thick  bands  of  crystal- 
line pebble  conglomerates  or  boulder  beds  close  the 
tertiary  series  so  far  as  it  is  known.* 

Along  the  northern  side  of  the  Potwar  Plateau 
the  tertiary  sandstones  are  identical  in  aspect  with 
the  lower  part  of  those  in  the  Kohat  Salt  District. 
They  contain  gypseous  shales,  a  zone  of  white  gypsum, 
beds  of  nummulitic  limestone  marl  and  shale,  petro- 
leum and  sulphur  springs,  and  a  few  of  weak  brine, 
the  only  trace  perhaps  of  the  salt  which  occurs  Trans- 
Indus.  The  rocks  are  in  short  of  the  Murree  and 
Subathu  type;  and  probably  representative  of  the 
whole  nummulitic  limestone,  together  with  a  con- 
siderable portion  of  the  overlying  beds  exposed  along 
the  Salt  Range. 

The  Chita  Pahar  Range,  and  its  extensions  to  the 
east  and  west  from  Mochpura  to  Kohat,  exposes  num- 
mulitic limestones  and  shales  of  a  very  different 
character  from  those  we  have  referred  to  the  Subathu 
group.  The  limestones  are  dark  or  black,  and  the 
shales  brownish  olive,  forming  together  the  group 
elsewhere  indicated  as  the  Hill  Nummulitic  Rocks. 
They  are  of  great  thickness,  intensely  contorted,  and 
are  divided  from  the  flanking  mass  of  tertiary  de- 
posits by  an  abnormal  line  of  discordant  junction, 
in  most  respects  strongly  resembling  a  great  zone  of 
faulted  displacement.    Nummulitic  beds  of  the  hill 


*  The  peculiar,  lofty  and  remarkably  castellated-looking,  rocks,  shown  on 
maps  as  a  fort  (!)  called  "  Kaffir  Kote"  west  of  Bahadur  Kheyl,  are  formed  of  these 
beds. 
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series  occur  a^ain  in  the  Mirkulan  Mountains  south 
of  the  Peshawar  Plain. 

In  these  mountains  there  are  also  strong  contorted 
limestones  which  may  be  triassic,  but  contain  little 
fossil  evidence  as  to  their  age.  Close  to  Kohat  a  thin 
band  of  ferruginous  sandy  limestone,  just  below  the 
nummulitic  limestone  on  the  south  side  of  the  Afridi 
Mountains,  contains  some  fossils  recognised  as  cre- 
taceous by  Dr.  Waagen  of  the  Geological  Survey ; 
while  along  the  northern  and  eastern  parts  of  these 
ranges  there  is  a  considerable  extension  of  the  Attok 
slates;  the  slates  appear  again  at  the  other  side  of  the 
Peshawar  Valley  at  the  foot  of  the  mountains  in  the 
neighbourhood  of  Hot!  Murdan;  and  the  Khaibar  Hills 
seem  to  be  composed  of  these  and  other  old  rocks, 
perhaps  crystalline  or  schistose ;  the  only  evidence  we 
have  from  this  quarter  as  to  age  being  a  record  of 
some  lower  silurian  fossils  found  by  Dr.  Falconer  in 
the  bed  of  the  Kabal  river  (see  Papers  by  Captain 
God  win- Austen  in  the  Quarterly  Journal,  Geological 
Society,  London,  Vol.  XXII). 

Along  the  southern  face  of  the  hill-limestone 
ranges  older  rocks  than  the  nummulitic  are  exposed, 
also  consisting  of  dark-coloured  limestone,  but  in 
places  locally  associated  with  black  shales  identified 
by  their  Ammonites,  Belemnites,  &c,  with  the  Spiti 
shales  (jurassic)  of  the  Central  Himalaya.  These 
Spiti  shales  occur  near  Khaira  Galli,  Mountain  Artil- 
lery post,  north  of  Murree.  In  other  parts  of  these 
hills  the  limestones  below  the  hill-nummulitic  series 
contain  also  Ammonites,  Belemnites,  and  Trigonice, 
proving  them  to  be  of  jurassic  age. 

The  spurs  from  the  Hazara  Mountains,  north 
of  the  range  just  now  spoken  of  and  east  of  the 
Hassan- Abdal  and  Hurripur  plains,  consist  largely  of 
triassic  limestones  containing,  so  far  as  hitherto 
discovered,  no  very  large  assemblage  of  fossil  remains, 
yet  sufficient  to  enable  Dr.  Waagen  to  pronounce 
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an  opinion  on  their  general  age.  The  mountain  of 
Sir  Ban  over  Abbottabad  presents  an  epitome  of 
the  geology  of  this  country,  from  the  nummulitic 
rocks  downwards  (see  Memoirs  Geological  Survey, 
Vol.  IX,  part  2),  and  is  interesting  in  containing  more 
ample  evidence  of  the  cretaceous  age  of  a  certain 
zone  there  seen,  than  had  previously  been  found.  The 
presence  of  the  Spiti  shale  (jurassic),  and  of  rather 
more  fossiliferous  beds  in  the  Trias  than  usual,  is  also 
interesting ;  nearly  all  sections  on  the  mountain  sides 
being  highly  instructive. 

From  Abbottabad  to  Mansera,  the  Hazara  Hills 
are  chiefly  formed  of  slates  similar  to  those  of  Mian- 
jani  Mountain,  Attok,  and  the  Gandghar  Ridge.  In 
the  latter,  the  slates  alternate  with  considerable  quan- 
tities of  limestone,  which  has  not  as  yet  yielded  any 
organisms ;  and  small  bands  of  basic  trap  occur. 
This  slate  and  limestone  series  extends  westward  by 
south  to  Attok,  where  these  are  almost  the  only 
rocks  seen,  and  from  which  place  it  has  been  named. 
Here  it  is  crossed  by  the  Indus,  and  is  found  again 
beyond  that  river  as  far  as  the  British  boundary  near 
Mir  Kulan  Pass. 

The  lower  portions  of  this  slaty  series  in  Hazara 
is  sometimes  slightly  metamorphosed,  and  becomes 
talcose  on  the  Kashmir  road  from  Mansera  to  Ghari. 
Near  Mansera,  too,  its  base  is  seen.  Thence  to  Ughi, 
under  the  Black  Mountain,  granitoid  rocks  and  trap 
dykes,  metamorphic,  crystalline  or  syenitic  rocks,  only 
are  known  to  exist.  From  the  look  of  the  high 
mountains  of  Yusafzai,  &c,  beyond  the  frontier, 
north  of  the  Peshawar  Valley,  they  seem  also  to  be 
formed  of  similar  crystalline  and  metamorphic  rocks. 
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V.-THE  SULIMAN. 

The  small  ranges  trending  south-westwards  from 
Kafir-K6t  (on  Indus)  to  Sheik  Budin,  of  which  mention 
has  been  already  made,  occupy  part  of  the  doubtful 
ground  between  the  systems  of  the  Salt  Range  and  of 
the  Suliman.*  Of  the  latter  hills  scarcely  any  lie 
within  the  border  of  the  Punjab,  and  we  know  very 
little  of  tbem  in  this  position. 

One  reliable  section  has  quite  recently  been  obtained 
by  Mr.  Ball,  of  the  Geological  Survey,  on  a  trip  to 
examine  reported  outcrops  of  coal,  some  fifty  miles 
beyond  the  British  frontier  due  west  of  Dera  Ghazi 
Khan.  The  diluvial  deposits,  consisting  of  conglo- 
merates and  sands,  reach  here  close  up  to  the  base  of 
the  Suliman  range,  where  they  are  quite  600  feet  in 
thickness.  They  have  a  strong  slope  of  deposition 
towards  the  plains,  but  are  at  present  cut  off  from  the 
range,  as  well  as  from  the  actual  surface  deposits  of 
the  plains.  The  main  outer  range,  forming  the  cbain 
of  the  Suliman  proper,  has  an  anticlinal  structure. 
Immediately  under  and  inside  the  diluvial  deposits, 
there  is  here  only  a  narrow  outcrop  of  red  clays  and 
sandstones,  corresponding  probably  with  the  Dagshai, 
or  Murree,  zone  (lower  tertiary)  of  the  sections 
already  described.  They  have  a  high  easterly  underlie, 

*  They  are  mentioned  in  a  manuscript  paper  by  Dr.  A.  Verchere  ("  On  the 
qeological  formations  of  the  hills  in  the  district  of  Bunnoo  and  its  neighbourhood  ") 
to  contain  miocene,  coral  rag,  fossiliferous  Oxfordian,  triassic,  and  highly  fossili- 
ferous,  carboniferous  rocks.  As,  however,  the  author  confounds  the  trias  with 
the  salt  and  gypseous  series,  some  doubt  may  be  felt  as  to  the  existence  of 
other  groups,  excepting  the  tertiary  sandstones,  clays,  &c,  the  jurassic  and  car- 
boniferous groups  which  are  recorded  by  Fleming  in  the  eastern  scarp  of  the 

Lowaghar  Mountains.  ,    „  _      ,  ,  ,     ,  .  . 

In  the  same  paper  the  low  hills  west  of  Bannu  are  stated  to  be  all  of  mio- 
cene (middle  tertiary)  rocks,  and  in  Waziristan  the  plateau  of  Makeen  (Makin) 
and  Rusmuk,  on  the  Suliman  flanks,  are  said  to  be  of  nummulitic  limestone, 
shale  and  ferruginous  clay,  shale  (furnishing  the  Waziri  iron  ore)  overlying  gyp- 
seous  shales,  and  gypsum  with  bi-pyramidal  quartz  crystals  (which  also  occur  at 
Kalabagh  on  the  Indus).  -  . 

Besides  these,  triassic,  jurassic,  and  miocene  rocks  are  said  to  occur  in  other 
parts  of  the  country  beyond  the  frontier  ;  but  the  heights  of  Pirghall  (11,588  feet) 
and  Shewevdur  (10,598  feet)  are  described  as  formed  of  volcanic  rocks.  A.  B.  W. 
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and  are  succeeded  conformably  by  the  nummulitic 
limestone.  This  rock,  too,  in  its  purer  state,  forms 
only  narrow  ridges  on  the  flanks  of  the  range,  passing 
down  by  alternation  into  sandy  and  earthy  strata. 
Rocks  of  this  description  rise  steeply  to  the  crest  of 
the  range,  which  lias  an  elevation  of  7,460  feet  at  Ek 
Ehai,  the  nearest  peak  to  the  line  of  section.  The 
western  declivities  of  the  range  are  formed  of  the 
same  strata  on  the  reverse  dip,  which  brings  in  the 
limestone  again  to  west  of  the  upland  valley  at  this 
base  of  the  Suliman.  This  rock  here  is  much  thicker 
than  at  the  margin  of  the  mountain  region,  and  occu- 
pies a  broad  band  of  country,  in  rugged  ridges  exhi- 
biting much  contortion,  being  in  the  hollow  of  a  main 
synclinal  fold.  To  the  west  of  these  limestone  hills, 
in  the  Chamarlang  valley,  the  underlying  rocks  rise 
again  with  the  small  discontinuous  layers  of  coal, 
occurring  in  a  horizon  about  800  feet  below  the  base 
of  the  limestone,  apparently  within  the  range  of  the 
nummulitic  series,  and  probably  representing  the 
similar  coal  of  the  Salt  Range.  Thus  in  this  entire 
section,  reaching  far  into  the  mountain  region  to  the 
west  of  the  Suliman,  no  rock  was  seen  that  could  be 
identified  as  older  than  the  nummulitic  formation. 
No  eruptive  rock  was  observed. 

The  only  clue  to  what  other  formations  may  be 
found  in  this  region  lies  in  our  knowledge  of  ad- 
joining sections,  in  which  the  rocks  are  trending 
towards  the  Suliman.  We  have  already  noticed  these 
features  on  the  north  ;  and  we  can  best  indicate  the 
nature  of  the  ground  to  the  south  by  extracting  a 
paragraph  from  Mr.  W.  T.  Blanford's  Sketch  of  the 
Geology  of  Sind.  "  At  Ranik6t,  a  gorge  in  the  Eri 
"  Hills,  20  miles  west  of  the  Indus  at  Magendan,  and 
"  45  miles  north-west  of  Kotri,  about  1,000  feet  of 
"  massive  alveolina  limestone  [nummulitic  ]  rests  on 
"  1,300  feet  of  variegated  sands  and  clays,  at  the  base 
"  of  which  trap  is  seen.    Whether  this  trap  be  intru- 
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6  sive  or  not,  has  not  been  ascertained ;  it  appears 

<  stratified  and  is  slightly  amygdaloidal.  Of  course, 
'  the  occurrence  of  igneous  rocks  below  the  lowest  of 

<  the  rocks  known  to  be  associated  with  the  nummu- 
'  litic  limestones  recalls  the  similar  association  of  varie- 
'  gated  clays  resting  upon  traps  (these  unmistakeably 
'  belonging  to  the  Deccan  series)  in  Kachh  ;  but  it  has 
'  by  no  means  been  definitely  ascertained  whether  the 
'  trap  in  Sind  is  a  representative  of  the  Deccan  series. 

<  The  Eri  Hills  are  an  outer  ridge  of  the  Hala  Range, 
'and  terminate  to  the  north  at  Sewan.    The  Hala 
'  Range,  stretching  along  the  frontier,  is  said  to  be 
'entirely  composed  of  limestone.     Further  to  the 
'north,  and  to  the  north-west  of  Sewan,  conglome- 
'  rates  and  sandstones  of  Sivalik  age,  with  mammalian 
«  bones,  are  found  along  the  flanks  of  the  main  lime- 
«  stone  ranges.    The  greater  part  of  Upper  Sind  is  an 
"  alluvial  plain." 


VI.-THE  ARAVALI  REGION. 

Very  little,  indeed,  is  known  of  the  rocks  belong- 
ing to  the  area  that  may  be  structurally  assigned  to 
the  Aravali  system ;  they  are  all  believed  to  belong  to 
what  would,  by  old  writers,  have  been  called  primary 
and  transition  rocks,  and  are  hence  presumably  diffi- 
cult of  arrangement.     The  general  direction  of  the 
range  is  to  north  40°  east;  and  the  geographical 
extent  of  this  geological  region  is  pretty  well  denned. 
On  the  south-east,  there  is  a  very  regular  feature  run- 
ning south-westwards,  from  close  to  Agra  to  south  of 
Nimach,  formed  more  or  less  continuously  by  scarps 
of  Vindhyan  sandstones  ;  beyond  this  the  same  bound- 
ary is  continued  by  the  western  scarp  of  the  Malwa 
plateau,  formed  of  the  Deccan  trap.    This  is  the 
south-eastern  limit  of  the  Aravali  rock  system.  Along 
a  narrow  margin  the  Vindhyan  strata  are  affected  by 
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faults  and  flexures  parallel  to  the  Aravali  system,  but 
probably  due  to  reflex  action,  unconnected  with  the 
original  formation  of  those  mountains  at  the  base  of 
which  the  Vindhyan  deposits  were  probably  laid  down. 
The  scarp  of  the  Deccan  trap  is  purely  a  feature  of 
denudation ;  this  rock  having  once  extended  across 
the  whole  of  Guzerat,  into  Kachh,  where  it  is  seen  in 
force  underlying  the  nummulitic  formation. 

On  the  west,  the  outliers  of  the  Aravali  are  gradu- 
ally smothered  in  the  alluvial  deposits  of  the  Indus 
basin,  which  are  fast  becoming  deeply  covered  with 
the  wind-borne  deposits  of  that  desert  region.  In  the 
far  north-west,  between  the  Chenab  and  the  Jhilam, 
about  25  miles  south-by-east  from  Shahpur,  there  is  a 
small  group  of  hills  which  can  best  be  considered  as  an 
outlier  of  the  Aravali  rock  system.  Dr.  Fleming  has 
described  these  Korana  Hills  :  the  principal  elevation 
is  about  950 ;  the  rock  is  coarse  brown,  ferruginous, 
quartzose  sandstone,  alternating  with  beds  of  greenish 
quartzite  passing  into  silicious  clay-slate.  The  sand- 
stone is  traversed  by  veins  of  white  quartz,  containing 
masses  of  rich  hsematitic  iron  ore  and  small  quantities 
of  peroxide  of  manganese. 

In  the  south-west,  in  Katyawar  and  Guzerat,  the 
Aravali  system  seems  to  be  principally  represented  by 
gneissose  rocks ;  and  the  same  prevail  to  a  great 
extent  in  Meywar.  But  more  to  the  north,  in  Jeypur 
and  Alwar,  semi-metamorphic  rocks  are  the  most  con- 
spicuous— quartzites,  slates,  schists,  and  crystalline 
limestone,  with  only  occasional  out-crops  of  the  gneissic 
rocks.  The  detached  ridges  stretching  into  the  Punjab, 
in  the  districts  of  Delhi,  Gurgaon,  and  Hissar,  are  the 
extreme  prolongations  of  the  Aravali  ranges.  Some 
of  these  rocks  are  supposed  to  be  equivalent  to 
the  Gwalior  group — which  has  taken  an  approxi- 
mate position  in  the  scale  of  Indian  formations,  as 
intervening  between  the  Lower  Vindhyan  (S6n  Valley 
and  Karnul)— and  the  Bijawar  series.    Some  obscure 
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and  complicated  characters  of  metamorphic  con- 
ditions are  exhibited  in  these  rocks  at  Kaliana,  the 
locality  of  the  flexible  sandstone,  which  appears  to  be 
only  a  very  local  form  of  decomposition  of  coarse 

earthy  quartzite.  t 

The  coincidence  of  the  prolongation  of  the  Aravaii 
axis  with  the  many  changes  noticed  in  the  rock 
features  of  the  Himalaya  in  the  region  of  the  trans- 
verse gorge  of  the  Satlej,  suggests  a  possible  connec- 
tion—an inauence  of  the  older  Aravaii  chain  upon 
the  configuration  of  the  younger  system. 
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PREFACE 


A  FORTNIGHT  ago  the  Compilers  had  no  intention  of 
preparing  a  work  of  this  nature  ;  the  idea  originated  from 
the  numerous  inquiries  made  to  them  in  regard  to  the 
residence  in  camp  of  officers  and  others. 

Owino-  to  the  short  time  available  for  the  collection  of 
details,  the  task  of  compilation  has  not  been  an  easy  one  ; 
the  officers  in  charge  of  the  several  camps  were,  in  most 
cases,  not  prepared  with  information  as  to  who  were  to 
occupy  tents  during  the  Imperial  Assemblage, — indeed, 
several  camps  had  no  representative  at  Delhi  until  the 
second  week  in  December, — and  to  crown  the  troubles  of 
the  Compilers,  there  was  no  local  Press  capable  of  printing 
the  Directory. 

These  difficulties  have  been  overcome  ;  much  information 
has  been  collected  ;  and  it  is  hoped  the  Directory  may  be 
found  useful.  Should  mistakes  have  crept  in,  the  Compilers 
will  be  glad  to  have  them  pointed  out  in  view  to  correction. 

The  Map  requires  no  apology;  it  has  with  kind  per- 
mission been  reduced  from  the  official  map  published  by 
the  Quartermaster-General's  Department. 

No  attempt  has  been  made  to  arrange  names  or  camps  in 
order  of  precedence. 

The  Compilers  take  this  opportunity  to  thank  those 
officers  who  have  helped  them  with  information  ;  they  are 
especially  grateful  to  Major-General  Fred.  Eoberts,  C.B., 
V.C.,  Quartermaster-General  in  India,  who  has  taken  the 
most  active  interest  in  their  work. 

Army  Head-Quarters  Camp:  \ 
Delhi,  the  Uth  December  1876.  | 
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6.  Thakur  of  Morvi         ...          ...  ...  ...  ib. 

Nobles     fa. 


CAMP  OF  MADRAS  CHIEFS  AND  NOBLES. 

rThe  Prince  of  Arcot    ...  ...          ...  t  i  61 

„    Princess  of  Tanjore  ...  ...  ib. 

>,   Zemindar  of  Pittapur       ...  ...  . .  ib. 

52  I  „         „  Eliapuram    ...         ...  ...  ib. 

I  »    Nobles   ...   ...  fa. 


0J 

a-* 


CAMPS  OF  PUNJAB  CHIEFS  AND  NOBLES. 

1.  Maharajah  of  Kashmir  ...  ...  ..66 

2.  Nawab  of  Bhawalpur  ...  ...  ...  ...  67 

3.  Rajah  of  Jhind  ...  ...  ...  ...  61 

4.  „      Nabha  ...  ...  ...  ...  62 

5.  Envoy  from  Yarkand  ...  ...  ...  ...  ib. 

6.  Darbaris  ...  ...  ...  ...  64 

7.  Rajah  of  Mandi  ...  ...  ...  ...  a. 


(    v  ) 


No.  on  Map 

8.  Rajah  of  Nahan 

9.  Nawab  of  Malerkotla  ... 

10.  Rajah  of  Faridkot 

11.  „  Bilaspur 

12.  „  Chamba 

13.  „  Suket 

14.  Sirdar  of  Kalsia 

15.  Nawab  of  Pataodi 

16.  „  Loharoo 

17.  „         Do  j  ana 

18.  Rajah  of  Gooleria 

CAMPS  OF  N.  W.-P.  CHIEFS  AND  NOBLES. 

1.  Nawab  of  Rampur  67        4 ) 

2.  The  Rajah  of  Tehree        ib.        5>     Nobles  ...  67 

3.  Maharajah  of  Benares       ib        6  J 


I  TO  6  CENTRAL  PROVINCES  CHIEFS  &  NOBLES, 

In  one  block,  Camps  of  Bengal  Nobles  and  Gentlemen  ..  69 
In  50  small  blocks,  Camps  of  the  Oudh  Talukdars  ...  71 

With  Chief  Commissioner  of  Barman,  Burmese  Gentlemen,  72 


Page. 

...  65 

. . .  ib. 

...  ib. 

...  66 

...  ib. 

, . .  ib. 

...  67 

. . .  ib. 

. . ,  ib. 

. . .  ib. 

...  ib. 


MISCELLANEOUS  USEFUL  INFORMATION. 


1. 

The  Proclamation 

•  #  *                  •  •  • 

73 

2 

Exhibition  of  Jewellery 

•  •  •                  •  .  ■ 

78 

3. 

Race  Course  and  Races 

•  •  a                            •  ■  • 

79 

4. 

Places  of  Historic  Interest  at  and 

near  Delhi 

80 

5. 

Hours  of  Closing  Mails  in  Camp 

and  City  P.  0., 

83 

6. 

Field  Telegraph  Office  Rules 

•  •  •                    i  ■  • 

84 

7. 

Rifle  Meeting  ... 

•  •  •                            •  •  a 

85 

8. 

Railway  Time-Tables  ... 

i  a  a                            •  a  • 

ib. 

9. 

Ecclesiastical 

•  •  •  tat 

86 

10. 

Camp  Magistrates 

•  a  •                               a  »  a 

88 

11. 

Officers  in  Fort  and  Cantonments 

•    t                               ♦  •  • 

ib. 

(    VI  ) 


No.  on  Map.  Page. 

12.  Visitors  and  Tradespeople  in  City  and  detached 

small  Camps           ...         ...         ...  ...  89 

13.  Ordnance  Depot          . .          ...         ..,  ...  90 

14.  Freemasonry  ...         ...         ...         ...  ...  ib. 

15    Roll  of  Officers  of  the  Volunteer  Battalion  ...  91 

16.   Civil  Officers  of  Delhi                          ..,  ...  92 


ADVERTISEMENTS. 

1.  Messrs.  Kellner  and  Co.  ...  ...  ...  1a 

2.  „  Ball,  Hobson  and  Co.  ...  ...  ...  ib. 

3.  Temperance  Association  ...  ...  ...  2a 

4.  Delhi  Baptist  Medical  Mission  ...  ...  ...  ib. 

5.  Carew  and  Co....  ...          ...  ...  ...  3a 

6.  Dunjeebhoy  Rustomjee  &  Co.  ...  ...  ...  ib. 

7.  The  Imperial  Races    ...  ...  ...  ...  4a 

8  Messrs.  Cooke  and  Kelvey      ...  ...  ...  5a 

9.  „        E.  Dyer  and  Co.           ...  ...  ...  ib. 

10.  Professor  Vanek  ...          ...  ...  ...  6a 

11.  Anglo-Indian  Christian  Union  ...  ...  ...  7a 

12.  Messrs.  C.  Lazarus  &  Co.  ...  ...  ...  8a 

13  Victoria  Hotel           ...          ...  ...  ...  9a 

14.  Mr  Evrard  Schultz      ...  ...  ...  ...  ib. 

15.  Mussorrie  and  Landour  Private  Seminary  ...  ib. 
18.  Messrs.  A.  Charrier  &  Co.        ...  ...  ...  ib. 

17.  Dr.  E.  J.  Lazarus  ...          ...  ...  ...  10a 

18.  Messrs  R.  Norton  and  Co.  ...  ...  ...  ib. 

19.  Messrs.  F.  W.  Baker  &  Co.       ...  ...  ...  11a 

20.  Messrs.  E.  Thomson  and  Co.     ...  ...  ...  ib. 


SITUATION  OF  CAMPS. 


The  Imperial  Camps  in  the  Old  Cantonments  ;  the  Viceroy's, 
facing  the  Flag  Staff  Tower  ;  and  the  others,  to  the  right  and  left 
of  it. 

The  Troops — the  Infantry  and  Viceroy's  Escort — on  either 
side  of  the  Alipur  Eoad,  west  of  the  Escape  Canal,  and  extending 
to  Mubarik  Bagh. 

The  Cavalry  and  Artillery,  on  the  Kurnal  Eoad  near  Bodli- 
ki-Serai. 

The  Central  India  Chiefs,  on  the  Alipur  and  Kurnal  Eoads, 
near  the  village  of  Azadpur. 

Miscellaneous  Camps  ;  the  situation  of  each  is  given  in  its 
own  list. 

Special  Camps  :  the  Graekwar  is  close  to  the  Old  Magazine  in 
Cantonments ;  the  Mysore  Eajah  is  south  of  the  above  camp ;  the 
Nizam  is  in  Sir  T.  Metcalf  s  house,  and  four  other  new  buildings  on 
this  estate. 

The  Khan  of  Khelat     #  ^ 

The  Deputation  from  Siam    1  West  of  Hindoo  Rao's  House 
,,  „    Nepal  (    and  east  of  Mulahagunj. 

,,  „    Muscat  J 

The  Bombay  Chiefs     ^  About  one  and  quarter  mile 

The  N.-W.  Provinces  „  )-  west  of  the  City,  beyond  the 
The  Central  Provinces  „      J  Suburbs. 

The  Punjab  Chiefs,  on  the  west  and  south  glacis  of  the  City. 

The  Raj  put  ana  Chiefs,  on  either  side  of  the  Grurgaon 
Eoad,  between  the  first  and  second  milestones  from  the  City. 

The  Oudh  Talookdars,  on  the  Kootub  Eoad  between  the 
the  third  and  fourth  milestones. 

The  Chiefs  and  Native  Gentlemen  from  Bengal,  north  of  the 
Old  Cantonment  near  the  village  of  Wazeerabad. 

The  Madras  Chiefs  and  Nobles,  on  the  Kurnal  road,  near 
the  third  milestone  from  the  City. 


HIS  EXCELLENCY  THE  VICEROY'S  CAMP. 


No.  1— IMPERIAL, 

His  Excellency   the  Right  Hon'ble    EDWARD  ROBERT 
LYTTON,    BULWER   LYTTON,  BARON  LYTTON 
of  KNEB WORTH,   G.M.S.I.,  Viceroy  and 
Governor  General  of  India. 


RIGHT. 

1.  Col.  G.  POMEROY  COLLEY, 

C.  B.,  mily.  secy. 

2.  T.  CARTWEIGHT,  Esq.,  M.P. 

3.  Capt.  the  Hon.  G.  VILLIEES, 

aide-de-camp. 

4.  The  Lord  Bishop  of  Madras. 

5.  The  Rev.  W.  W.  ELMES,  M.A.,  ' 

domestic  chaplain. 

6.  H.H.  Maharajah ISWARIPAR-  ft 

SHAD  NARAYAN  SING,  „ 
Bahadoor,  of  Benares. 

7.  The  Hon.  Maharajah  Sir  DRIG 

BUOY  SING,  Bahadoor,  ^ 
K.C.S.I.,  of  Bulrampur. 

8.  The  Hon.  Rajah  NARENDRA  ® 

KRISHNA,  Bahadoor.. 

9.  The  Hon.  Sir  A.  J.  ARBUTH-  H 

NOT,  K.O.S.I. 

10.  The  Hon.  Sir  JOHN  STRA- 

CHEY,  K.C.S.I.,  and  Lady  ^ 
STRACHEY.  £ 

11.  The  Hon.  T.  C.  HOPE  and  g 

Mrs.  HOPE. 

12.  The  Hon.  R.  A.  DALYELL.  0 

13.  The     Ven'ble  Archdeacon 

J.  BALY,  M.A. 

14.  T.    H.    THORNTON,  Esq 

D.  C.L.,  C.S.,  forgn.  secy. 

15.  F.  HENVEY,    Esq.,  under- 

secy.,  forgn,  dept. 


LEFT. 

I.  Col.  0.  T.  BURNE,  C.S.I.,  pte. 

secy.,  &  Hon.  Mrs.  BURNE. 

2. 

3.  Lord  and  Lady  DOUNE. 

4.  Viscount  BROOKE. 
5. 

6.  Hon.  Sir  RICHARD  GARTH, 

Kt.,  Q.C.,  chief  justice  of 
Benl. ;  Lady  &  Miss  GARTH. 

7.  Maj.-Genl.  the  Hon.  Sir  H.  W. 

NORMAN,  K.C.B. 

8.  The    Hon.   E.  C.  BAYLEY, 

C.S.I.,  Mrs.  and  four  Misses 
BAYLEY. 

9.  The    Hon.  ARTHUR  HOB- 

HOUSE,  Q.C.,  and  Mrs. 
HOBHOUSE. 
10.  Col.  H.  K.  BURNE,  C.B., 
secy.,  mily.  dept. ;  Mr.  & 
Miss  BURNE,  and  Miss 
L.  BURNE. 

II.  Col.  the  Hon.  Sir  A.  CLARKE, 

R.E.,  K.C.M.G.,  C.B., 
Lady  CLARKE,  and  Mrs. 
BRACKENBURY. 

12.  A.  O.  HUME,  Esq.,  secy.,  dept. 

of  agriculture,  Mrs.  and 
Miss  HUME. 

13.  R.  B.  CHAPMAN,  Esq.,  C.S.I., 

secy.,  fi.nl.  dept.,  and  Mrs, 
CHAPMAN. 

14.  W.  STOKES,  Esq.,  secy.,  legis. 

dept.,  &  Mrs.  STOKES. 

15.  A.  P.  HOWELL,  Esq.,  under- 

secy.,  home  dept. 


(    2  ) 

H,  E.  THE  VICEROY'S  OAMP.-f  Contd.) 

„Aitlli  '  CENTRE  STREET.  left. 

16.  Maj.  R  D.  Kenton,        16    Col.  „  0.    H.  Dickens, 


C.S.L 


17. 


18.  Maj.  P.  Hill,E.A.,  and 

Mrs.  Hill. 

19.  Maj .  H.P.  Peacock,  comdg. 

viceroy's  body-guard, 
&  Mrs.  Peacock. 

20.  Capt.  the  Hon.  0.  Dutton, 

dy.  asst.  qr.  mr.  genl., 
and  Mrs.  Dutton. 


C.S.I.,  secy.,  p.  w.  d. 

17.  Capt.  and  Mrs.  Bythesea. 

18.  Col.  J.Baillie,dy.insp.-gl. 

of  police,  &  Mrs.  Baillie. 

19.  Capt.T.Deane,adjt.,govr. 

genl.'s  body-guard. 

20.  Capt.  and  Mrs.  A.  B. 

Badcock. 


1±.  Capt.  a.  C.  Jackson,  aide- 
de-camp. 

2±.  Capt.  Lord  W.  L.  Dela  P. 
Beresford. 

3i.  Capt.  Clayton. 

A      „     J.  Biddulph. 

5|.  Surg.-Maj.  O.  Barnett. 


U.  Lieut.  A.IYLiddell,  aide- 

de-camp . 
2J.  Lieut.  H.  B.  Eose. 
3J.  Major  J.  Upperton. 
4J.  Lieuts.     Haggard  and 
Muir. 

5±.  Dr.  and  Mrs.  Harvey. 


REAR  OF  CENTRE  STREET 


Military  Secretary's  Office. 
Mr.  P.  A.  Permie. 
P.  T.  Permie. 


Private  Secretary's  Office. 
Mr.  D.  Panioty. 


p.  W.  Latimer. 


Dispensary. 
Mr.  D.  T.  Mills,  apothecary. 

Toshakhana. 
Boy  Greeschunder  Doss,  Ba- 
hadoor. 

Munshikhana. 

Moulvie  Nawab  Jaun. 
Birressur  Mookerjee. 

Foreign  Office. 

Mr.  H.  P.  Cooke. 
,,  J.  L.  Leigh. 
},  H.  Sevestre. 
„  D.  Spankie. 
„  J.  W.  Botellho. 
„  J.  Clarke. 
A.  Martin. 


Press. 

Baboo  Greeschunder  Boy. 
Public  Works  Secretariat. 


Home  Office. 
Mr.  H.  T.  Manuel. 
„  E.  H.  P.  Tetley. 
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H.  B.  THE  VICEROY'S  OAU?.~(CcnidO 

CENTRE  STREET. 
1  '  Military  Department, 

foreign  Office.-rCb»*d.; 

.  ,    i  Mr  A.  B.  Ashe. 

Mr.  J.  H.  Michael.  0  E.  B.  Critchley.  . 

„  J.  Andrews.  " 
„  J.  Allan. 

Ordnance  Department. 
Mr.  Condr.  Symington. 

IN  REAR  ©E  VICEROY'S  TENTS. 

Jeypur  BajaVs  Gas  Works.  Mr.  F.  Peletti,  confectioner. 

Viceroy's  Band. 
Herr  Yon  StockelL 
Sergt.-Maj.  A.  Carpenter. 


GAMP  OPHISGftACE  THE  QOVEMOB  OP  MADRAS. 

No.  2. — IMPERIAL. 

The  Most  Noble  ^(W^AflBNBT 

G  C  8 I    DUKE  of   BUCKINGHAM  aot  CHANDOS, 

Arid**  *•*»  *  *  »*«•*»"* 

The  Lames  GBENVILLB. 


„..,,.,  CENTRE  STREET. 

1.  The  Hon.*Mr.  D.  F.  Car-        1.  Mr.  C.  P.  Carmichael. 


michael. 

2.  The  Hon.  Mr.  J.  G.  Cole- 

man. 

3.  Capt.  P.  J.  Hankin. 

4.  „     G.  B.  Hadaway. 

5.  „     C.  A.  Porteous. 

6.  „    B.  Garth. 


2.  Maj.  Bertie  B.  Hobart. 

3.  Snrg.-Maj.  W.  T.  Martin. 

4.  Capt.  A.  Aylmer. 

5.  „     J.  Gordon. 


(    4  ) 


CAMP  OF  THE  GOVEEMOK  OF  BOMBAY, 


No.   3.— IMPERIAL. 


His  Excellency  the  Hon.  Sir   PHILIP  EDMOND   W ODE- 
HOUSE,  K.C.B.,  GLC.S.L,  Governor  of  the  Bombay  Presidency \ 


Right. 


CEJfTRJE  STREET. 


left. 


1.  Mrs.  &  the  Misses  Rogers. 

2.  The  Hon.  Justice  Charles 

Grurdon  Kern  ball,  C.  S. 

3.  Sir     William  Lockyer 

Merewether,  K.C.S.I., 
C.B. 

4.  Col.  J.  A.  M.  and  Mrs. 

Macdonald. 

5.  Maj.    B.   H.  Pottinger, 

asst.  qr.  mr.  gl.,  Mrs.  Pot- 
tiDger,  and  Miss  Southey. 

6.  H.  P.  Le  Mesurier,  Esq., 

C.S.I, 


1.  The  Hon.  Justice  Lyttel- 

ton  Bolyoake  Bay  ley. 

2.  The  Hon.  Justice  Max- 

well Melvill,  C.S. 

3.  Mr.  and  Mrs.  Gonne. 

4.  Capt.  C.  Wodehouse. 

5.  Mess  Tent. 

6.  Police  Officer. 


H.  Capt.  J.  E.  P.  Jervoise. 


U.  Capt.  M.  Fawkes. 


„  W.  R.  Le  GK  An- 
derson. 


(     o  ) 

01  THE  LIEUTENANT-GOVERNOR  OF  BENGAL, 


No,  4.— IMPERIAL. 


The  Hon'ble  Sir  RICHARD,  Lady  and  Miss  TEMPLE  ;  C  B. 
LINDSAY,  Esq.,  C.S. ;  Mrs.  LINDSAY  ;  Colonel  and 
Mrs.  J.  A.  STEEL  ;  Miss  JUDGE. 


Kiglit,  CBKTBK 

1.  R.  L.  Mangles,  Esq.,  C.S., 

V.C. 

U.  T.  W.  G-ribble,  Esq.,  C.S. 

2.  C.  Sanderson,  Esq. 

3.  A.  Money,  Esq.,  C.S.,C.B. 

4.  Lord  Henry  UlickBrowne, 

C.S. 

5.  Col.  J.  E.T.NicollsvR.E. 

6.  Maj.  R.  G-.  Money. 

7.  Maj.  J.  Gr.  Lindsay,  R  E. 


C.  E.^Buckland,  Esq.,  C.S., 

pte.  secy. 
Lieut.  P.  A.  Buckland. 

D.  C.  Dean  Pitt,  R.A. 


STREET.  ieft' 

1.  The  Hon.  H.  Bell,  C.S. 
U.  J.  H.  Rivett-Carnac,  Esq., 

C.S. 

2.  Dr.  T.  E.  Charles,  M.D. 

3.  Maj.-Genl.  C.  A.  Bar- 

well,  C.B. 

4.  The    Hon.    Sir  Stuart 

Hogg, 

5.  C.  T.  Metcalfe,  Esq.,  C.S, 

6.  Col.  E.  T.  Haig,  B.E. 

7.  J.  C.  Murray,  Esq. 


Capt.  J.  S.  Eritk. 
Lieut,  "W.  H..  Frith, 


DAMP  OP  THE  LIEUTENANT-GOTERNOR  OF  THE  N.-W.  P. 

No.  5.— IMPERIAL. 

The  Hon  Sir  G.  E.  W-  CQUPErTbART.,    O.B.,  Offg.  Lieut. 
ZZorot  the  N.-W.  P^Lady  COUPER  *  Family, 

J.  Quin,  Esq.,  C.S.  A.  B.  S.  Pollock,  Esq.,  C.S. 

R,  M,  Edwards,  Esq.,  C.S. 


(  6  ) 


CAMP  OF  THE  LIEUT. -GOVERNOR  OF  THE  N.-W.  ¥.-(Contd.) 
Riglit.  CENTRE   STREET.  left. 

B.  W.  Colvin,  Esq.,  C.S.  1.    Capt.  G.  W.  Anson. 


2 

3 
4 

5 

6 


} 


2 
3 

4 
5 

6 


j  H.  S.  Eeid,  Esq.,  C.S. 

\  Col.  H.  A.  Brownlow, 
J  E.E. 

|  Geo.  Eicketts,Esq.,  C.B. 


Hon.  Sir  E.  Stewart,  Kt, 

Col.  A.  Fraser,  E.E.,  C.B. 
W.  S.  Halsey,  Esq.,  C.S. 
7  j  Col.  E.  Tyrwhitt. 

SOUTH  STREET. 

J.  S.  Mackintosh,  Esq.,  C.S.  J.  Colvin,  Esq. 

Maj.  A.  H.  Brainley.  Col.  G.  A.  Craster,  E.E. 

A.  Macmillan,  Esq.,  C.S. 

NORTH  STREET. 

Capt.  M.  E.  Spence.  Dr.  J.  Cleghorn. 

T.  B.  Mulock,  Esq.,  C.S.  G.  E.  Ward,  Esq.,  C.S. 

P.  Nelson,  Esq.  Dr.  C.  Plank. 
Col.  J.  Davidson. 

SI»E  STREET  TOWARDS  PUNJAB  CAMP. 

E.  P.  Carmichael,  Esq. 
W.  Kaye,  Esq. 


OAMP  OP  THE  LIEUTENANT-GOVEENOR  OF  THE  PUNJAB. 

No.  6.— IMPERIAL. 

The  Hon'ble  Sir  E.  H.  DA  VIES,  K.C.S.I.,  Lieutenant-Governor  . 
of  the  Punjab  aod  its  Dependencies. 

Right.  CENTRE  STREET.  left, 

1.  The    Lieut.-Govr.    and        1.  Lepel  Griffin,  Esq.,  C.S. 

Lady  Davies. 


(   7  ) 


CAMP  OP  THE  LIEUT. -GOVERNOR  OF  THE  PTJNJAB.-((7««<^ 


2.  Miss  Davies. 

3.  Capt.  and  Mrs.  G.  de  0. 

Morton. 

4.  Col.  and  Mrs.  Stansfeld. 
5  Mr.  and  Mrs.  C.  Boulnois, 

LL.B. 

6.  Mr.  (Mrs.  and  Miss)  J. 

S.  Campbell. 

7.  Mr.  &  Mrs.  E.  E.  Egerton. 

8.  Bgdr.-Genl.  C.  P.  Keyes, 

C.B.,  and  Mrs.  Keyes. 

9.  Mrs.  Colquboun  Grant. 
10.  Kunwar    and  Kunwari 

Harnam  Singb. 

5j.  Capt.  J.  C.  Cautley. 
6|.  Mr.  Cumberlege. 


CENTRE  STREET. 

2.  Col.  and  Mrs.  S.  Black. 

3.  Maj.-Genl.  B.  G.  Taylor, 
C.B.,  C.S.I. 

4.  Col.   and   Mrs.    H.  ~N. 


Miller. 

5.  Mr.  and  Mrs.  C.  L.  Tupper 

and  Miss  Jobnstone. 

6.  Mr.  and  Mrs.  J.  B.  Lyall. 

7.  Col.  and  Mrs.  J.  E.  Cra- 

croft. 

8.  Dr.  and  Mrs.  Morice. 

9.  Mr.  Edward  Prinsep. 


3i.  Capt.  and  Mrs,  E.  New- 
bery. 

4i.  Dr.  and  Mrs.  Taylor. 
5J.  Mr.  Goldney. 


0 AMP  OP  THEIR  EXCELLENCIES  THE  COMMANDERS-IN-CHIEF, 

Wo.  7.— IMPERIAL. 

His  Excellency  General  Sir~FEEI)ERICK  PAUL  HAINES, 
K.C.B.,  Cornmander-in-Cbief  in  India. 


His  Excellency  Lieut.-Genl. 
Sir  Neville  Bowles  Cham- 
berlain, G.C.B.,  G.C.S.I., 
Commander-in-Cbief  of 
tbe  Madras  Army— (unable 
to  attend,  represented  by 
Bgdr.-Genl.  it.  C.  Stewart, 
C.B.,  Adjt.-Genl,  Madras 
Army.) 


His  Excellency  Lieut. -GenL 
Sir  Cbarles  William  Dun- 
bar Staveley,  K.C.B.,  Com- 
mander-in-Cbief of  tbe 
Bombay  Army,  and  Lady 
Staveley. 


(    8  ) 

GAMP  OF  THEIR  EXCELLENCIES  THE  Cs.-W-C.-f  Contd) 


Right. 


CENTRE  STREET. 


Eel*. 


1.  Maj.-Genl.  P.  S.  Lums- 

den,  C.B.,  C.S.I. 

2.  Maj.-Genl.  Fred.  Eoberts, 

C.B.,  Y.C.,  and  Mrs. 
Eoberts,  Miss  Ommaney, 
Miss  Maisey  ;  Col. 
LeGeyt  Bruce,  E.H.A. 

3.  Lieut. -Col.  M.  Heathcote 

and  Col.  E.  C.  Maisey. 

4.  Lieut.- Col.  H.  E.  Brooke. 

5.  Col.  and  Mrs.  W.  Gor- 

don and  Miss  Stewart. 

6.  Col.  E.  Baigrie,  C.B. 

7.  Maj.  II.  Collett,  andMaj. 

and  Mrs.  Eobertson. 

8.  Maj.  H.  Thompson,  and 

Col.  and  Mrs.  Eteson. 

9. 
10. 

11.  Dy.  Surg.-Genl.  J.  T.  C. 
Eoss. 

12.  Lieut.-Col.  and  Mrs.  W. 

Howey. 

13.  Capt.  the  Hon.  J.  S.  and 

Mrs.  Napier. 


1. 

2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 

12. 
13. 


Lieut.-Col.  E.  Preston. 

,,         H.  Moore. 

Col.  C.  G.  and  Mrs.  Ar- 
buthnot. 

Col.   G.    C.    and  Mrs. 
Hatch. 

Surg.-Genl.  J.  H.  Innes, 
C.B.,  and  Mrs.  Innes. 

Surg. -Maj.  J.  Ogilvie. 


Maj.-Genl.,  Mrs.  and  Miss 
Maude. 

Col.  and  Miss  Sibley. 

Maj.  C.  and  Mrs.  Case. 


Right. 


IN  ONE  WITH  il.  E.  THE  C.-IN-C.  left. 


1.  Surg.-Maj.  A.E.Bradshaw. 

2.  Capt.  H.  G.  Grant,  aide- 

de-camp. 

3.  Capt.  H.  B.  MacCall,  aide- 

de-camp. 

4.  Capt.  H.  Gough,  aide-de- 

camp. 


1   f  J.  E.  Cockerell,  Esq. 
\  C.  Arbuthnot,  Esq. 

2.  [Col.  "Wilson. 

3.  Hony.  Maj.  Shaik  Heda- 

yut  Alii,  Khan  Baha- 
door,  Sirdar  Baha- 
door. 


(    9  ) 


CAMP  OF  THEIR  EXCELLENCIES  THE  C^C.-CConUl) 

uitsM.     IN  MjSE  WITH  H.  E.  THE  OK-C. 


5.  Lieut.    Gough,  aide-de- 

camp. 

6.  Maj.  Kerr,  aide-de-camp. 

7.  Lieut.     Grant,  aide-de- 

camp. 


4  Nawab  Gholam  Hossan 

Khan  Alazaie,  Kban 
Bahadoor,  C.S.I. 

5  Eessaldar-Maj.  Man 

Sing,  Sirdar  Bahadoor. 

6.  Subadar-Maj.  Inderbeer 

Lamab,  Sirdar  Baha- 
door. 

7.  Subadar-Major  Nutha 

Sing,  Sirdar  Bahadoor. 

8  Bessaldar-Maj.  Mirza 
Attaoolla  Khan,  Sir- 
dar Bahadoor. 
9.  Subadar-Maj  Bussawun 
Sing,  Bahadoor. 
10  Subadar-Maj.  Dabeedeen 
Misser,  Sirdar  Baha- 
door. 


,N  REAR  OF  THE  TEXTS  OF 


His  Excellency  the  Commander 
in-Chief,  EEadras  Army. 

1. 

2.  Lieut.  E.  C.  Wilson. 
3>  „  G.  E.  Money. 
4.  Capt.  "W.  Biscoe. 

5. 
6. 


Eis  Excellency  the  Commander- 
in-Chief,  Bombay  Army. 


Office  of  Adjutant-General  in 
India. 


Mr.  W.  P.  Mitchell. 
M  W.  H.  Carey. 

„   H»  Shields. 
..       0=  Wilsey, 


1.  Brig.-Genl.C.T.  Aitchison. 
9  G-.R.  S.  and  Mrs. 

Burrows. 

3.  Maj.  W.  C.  Justice. 

4.  M     Gr.  A.  Eurse. 

5.  Capt.  W.  W.  Chard. 

6.  Subadar  Shaik  Ebrahim. 

REAR  ©F  CENTRE  STREET. 

Commander-in-Chiefs  Office. 

Mr.  P.  J.  Reid. 
W.  Eleming. 


5? 


Office  of  By.  Adjutant-General 
Royal  Artillery  m  India. 


Mr.  D-  CordwelL 


(  io  ) 


GAMP  OF  THEIE  EXCELLENCIES  THE  Cs.-IN-C—  (Concld.) 

Bight.  REAR  OF  CENTRE  STREET.  Left. 

Cffi.ce  of  Judge  Advocate-G-enl. 


Office  of  Gtxiarter-Master-Gcene 
ral  in  India. 

Capt.  J.  Robertson. 
Mr.  L.  A.  Smith. 
Sub-Condr.  E.  J.  Dickson. 
„         GL  Pinkston. 


Mr.  B.  E.  French. 


Office  of   Surg\-Genl.  H.  M.'s 
British  Forces. 


Mr.  Apothy.  T.  Hill. 


Army  Hd.-Qrs.  Dispensary. 
Mr.  Apothy.  H.  B.  Blaker. 


CAMP  01  THE  CHIEF  COMMISSIONER  OP  OUDH. 


No,  8.— IMPERIAL. 


The  Hon.  JOHN  INGLIS,  C.S.I.,  Offg.  Chief  Commissioner, 
Oudh  ;  Mrs.  INGLIS  ;  Mr.  and  Mrs.  GEOEGE  INGLIS. 


Right.  CENTRE 

1.  Bishop  Andrew. 

2.  Bev.  D.  Bose. 

3.  Hon.    J.  Bullen  Smith, 

C.S.I. 

^'  |  Charles  Currie,  Esq. 
^  \  Capt.  and  Mrs.  Erskine. 


STREET.  Left. 

1.  Eev.  Mr.  and  Mrs.  For- 

dyce. 

2.  Mr.  and  Mrs.  Harington. 

3.  H.  J.  Sparks,  Esq. 

4.  Dining  Tent. 


Col.  Barrow. 


7.    Dr.  and  Mrs.  Amesbury. 


(  n  ) 

CAMP  OF  THE  CHIEF  COMMISSIONER  01  THE  CENTRAL 

PROVINCES. 


No>  9.-1MPERIAL. 


JOHN  HENRY  MOKBIS,  Esq.,  Chief    Commissioner  of  the 
Central  Provinces ;  Mrs.  MOBBIS. 


Right. 


CEKTRE  STREET. 

1.  Mr.  and  Lady  Ida  Low. 

2.  C.  E.  Bernard,  Esq.,  C.S. 

3.  W.  B.  Jones,  Esq.,  C.S. 

4.  J.  W.  Neill,  Esq.,  C.S. 

5.  E.  C.  Anderson,  Esq.,  C.S. 

6.  Lieut.  C.  E.  Call,  B.E. 


left. 


1.  Dr.  S.  C.,Mrs.  and  Miss 
Townsend. 

2.  Col.  and  Mrs.  Mackenzie. 

3.  C.  Grant,  Esq.,  C.S. 

4.  Capt.  M.  M.  Bowie. 

5.  „    H.  H.  N.  Hallett. 

6.  C.  H.  Morris,  Esq. 


CAMP  OP  THE  CHIEP  COMMISSIONER  OP  BTJRMAH, 


No.  10. — IMPERIAL. 


A.  BIVEBS  THOMPSON,  Esq.,  C.S.,  Officiating  Chief  Commis- 
sioner and  Agent  to  Governor  General  for  Burmah. 


Right.  CENTRE 

1.  A.     Bivers  Thompson, 

Esq.,  C.S. 

2.  Miss  Barnes. 

3.  Col.  W.  S.  Trevor. 

4.  Maj.  C.  W.  Street. 

5.  )  Capt.  and  Mrs.  H.  Boi- 

6.  j  lean. 


STREET.  left. 

1.  Mess  Tent. 

2.  J.  W.  QuintoD,  Esq.,  C.S. 

3.  Col.  B.  D.  Ardagh. 

4.  Lieut.-Col.  E.  B.  Sladen, 

5.  Maj.  T.  Lowndes, 

6.  Office, 


(    12  ) 

CAMP  OP  THE  CHIEF  COMMISSIONER  OF  ASSAM, 


No.  11. — IMPERIAL. 


Colonel  E.  H.  KEATINGE,  G.S.I.,  V.C.,  Chief  Commissioner. 


Right. 

Mr.  and  Mrs.  W.  E.  Ward. 

,,  Eidsdale. 
Maj.  S.  T.  Trevor,  E.  E. 
Capt.  F.  Trotter. 


Left. 

Dr.  J.  O'Brien. 
Mr.  A.  Stewart. 
Capt.  W.  J.  Williamson, 
Three  Cossiah  Chiefs. 


CAMP  OF  THE  CHIEF  COMMISSIONER  OF  MYSORE. 


No.  12.— IMPERIAL. 


C.  B.  SAITNDEES,  Esq.,  C.B.,  Chief  Commissioner  of  Mysore 

and  Coorg. 


1.  Chief  Commissioner. 

2.  Capt.  and  Mrs.  Wilson. 

3.  Col.  Newtoo. 


4.  Dr.  Henderson,  M.D. 

5.  Lieut.  Owen. 

6.  Col.  Bruce,  E.H. A. 


CAMP  OF  THE  RESIDENT  AT  HYDERABAD. 
No.  13. — IMPERIAL. 

Colonel  Sir  E.  J.  MEADE,  K.C.S.I.,  Resident  at  Hyderabad, 

Deccan;  Lady  MEADE. 

Right.  CENTRE  STREET.  left, 

1.  Capt.  a.  H.  Trevor.  1.  Col.  W.  Nembbard. 

2.  Col,  A.  D.  Clay.  2.  Mrs.  Nembhard. 

3.  Dr.  J.  Law.  3.  Col.  E.  Alexander, 

4.  B.  Movberry*  4.  Mr,  8.  D'Costa. 

77  ti  •! 


.       (    13  ) 

CAMP  OP  AGENT  TO  GOVERNOR  GENERAL  POR  CENTRAL 

INDIA. 


No.  14.— IMPERIAL. 


Major-General  Sir   H.  DALY,  K.C.B.,    Agent  to 
Governor  General  for  Central  India. 


Maj.-Genl.Sir  S.  J  Browne 
K.O.S.I.,   O.B.,  V.O.,  and 
Lady  Browne. 

Col.  A.  Cadell,  E.E.  and  Mrs. 
Cadell. 

Col.  A.  E.  and   Miss  Hut- 
chinson and  Miss  Becher. 

Dr.  J.  P.  Stratton,  M.D. 
Maj.  and  Mrs.  P.  W.  Ban- 

nerman. 
Lieut.-Col.  W.  Kincaid. 
Surg.  T.  Beaumont,  M.D. 
Dr.  D.  E.  Keegan,  M.D. 
Capt.    and  Mrs.  E.   Q-.  E. 

Dairy  mple. 
Lieut.  T.  Hope. 
Capt.  A.  H.  S.  Neill. 
Lieut.  E.  D.  H.  Daly. 


Left. 

Mai.-Genl.  G.S.  Montgomery, 
O.S.I.,  Mrs.  and  Miss 
Montgomery. 

Col.  J.Watson,  C.B.,  V.C. 
„  H.  Eorbes. 

Lieut.-Col.  and  Mrs.  B.  H. 
Blundell. 

Lieut.-Col.  W..  C.  Lester. 

Maj.  and  Mrs.  E.  Temple. 
Capt.  and  Mrs.  W.  K.  Barr. 
Dr.  and  Mrs.  Goldsmith. 
Lieut.  P.  J-  Durand. 

Lieut.  C.  W.  Eavenshaw. 

Sabibzada  Mahomed  Wahid 
u-din. 


\ 


(Hi 

GAMP  OF  AGENT  TO  QOVERNOK-G-ENEEAL  FOE  BAJPOOTANA. 


No.  15. — IMPERIAL. 


Colonel  Sir  LEWIS  PELLY,  K.C.S.I., 
Major  C.  K.  M.  WALTER, 


Agent  to  Governor  General. 
Officiating  ditto. 


Right. 

1.  Capt.  E.  A.  Eraser. 

2.  Mr.  C.  E.  Tate. 

3.  Maj.  and    Mrs.    E.  C. 

Impey. 

4.  Dr.  and  Mrs.  Burr. 

5.  Maj.  and  Mrs.  T.  Den- 

nehy. 

6.  Capt.    and   Mrs.    N.  C. 

Martelli. 

7.  Eajpootana  Officers'  Mess. 

8.  Capt.  C.  A.  Baylay. 


CENTRE  STREET. 


left. 


9. 


and  Mrs.  J.  Jacob. 


10.  Dr.  Hendley. 


1|.  Dr.  Moore. 

2|.  Mr.  Leslie  Saunders,  C.S., 
and  Mrs.  Saunders. 

3|.  Col.  H.  L.  Campbell. 

4|.  Mr.  J.  Miles,  C.E. 


1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 

9. 

10. 


Lieut.  A.  P.  Thornton. 

Noor  Mahomed  Khan. 

Maj.  T.    Cadell,  V.C. 

Dr.  B.  and  Mrs.  Pullen. 

Lieut.-Col.  J.  C.  Berkeley. 

W.  H.  Smith,  Esq.,  C.S. 

Capt.  J.  W.  Eidgeway. 

Dr.  Spencer. 

Capt.  &  Mrs.    O.  B.  C. 
St.  John. 

Dr.  Newman. 


1|.  Mr.  H.  M.  Durand,  C.S. 
2|.  Capt.  J.  H.  L.  Greenfield. 

3|.  Lieut.-Col.  T.  E.  Gordon, 
C.S.I. 

4±  Lieut.-Col.  C.  H.  Clay. 
5J.  Dr.  De  Fabeck. 
6  j.  Mr.  J.  Laing. 
7|.  Maj.  Law. 


(    15  ) 

CAMP  OF  AGENT  TO  GOVERNOR  GENERAL  FOE  BAKODA. 

No,  16.— IMPERIAL. 


PHILIP   SANDYS  MELVILL,   Esq.,  C.S.I.,  Agent  to  the 

Governor  General  at  Baroda. 

Mrs.  and  Miss  MELVILL.        Mrs.  WAEBUETON. 
„  JOUBEET.  Mr.  E.  D'CBITZ. 


(    16  ) 
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(    17  ) 
AKTILLERY  DIVISION 


CAMP  No.  1.— TROOPS. 


F.  Battery  F.  Brigade  Royal  Horse  Artillery. 

Lieut.-Col.  and  Mrs.  David        Lieut.  J.  F.  Harman. 

MacFarlan.  „     and  Mrs.  E.  E.  Ellis. 

Lieut.  J.  D»  Snodgrass.  Surg.-Maj.  Symonds. 


B.  Battery  8tli  Brigade  Royal  Artillery. 

Mai.  and  Mrs.  A.  Dixon.  Lieut.  P.  F.  P.  Hamilton. 

Capt.  Martelli.  »    *  *•  Edwards*  ^ 

Lieut.  E.  A.  C.  King.  Surg.-Maj.  J.  Wilson,  M.B. 


D.  Battery  8th  Brigade  Royal  Artillery. 
Maj.  and  Mrs.  F.  E.  Hadow.  Lieut.  A.  0.  Hansard. 

Capt.  E.  W.  Nash.  Surg.  E.  A.  Mapleton. 

Lieut.  E.  Oakes. 


F.  Battery  8th  Brigade  Royal  Artillery. 
Maj.  D.  S.  Pemberton.  Lieut.  E.  A.  Smith. 

Lieut.  H.  B.  Jeffreys.  Surg.-Maj .  J.  H.  White,  M.D. 

W.  D.  Garnett-Botfield.        Vety.  Surg.  J.  A.  Woods. 


Q.  Battery  11th  Brigade  Royal  Artillery. 

Maj.    Sir   J.  W.    Campbell,  Lieut.  W.  P.  Thring,  E.A. 

E.A.,  Bart.  Surg.  W.  Keir,  M.D. 

Capt.  Keith,  E.A.  yety.  Surg,  and  Mrs.  C. 
Lieut.  A.H.  Whitehouse,  E.A.  Clayton. 


(    18  ) 
AETILLEEY  DIVISION. — (  Contd.) 


A.  Battery  19th  Brigade  Royal  Artillery. 
Maj.  A.  H.  Davidson,  comdg.  Lieut.  LL  Curtis. 
Lieut.  H.  A.  Scott.  Surg.-Maj.  and  Mrs.  Colan, 

„     H.  G.  Weir.  Vety.  Surg.  Crawford. 


No.  7  Battery  21st  Brigade  Royal  Artillery. 
Maj.  W.  W.  "Woodward.  Lieut.  H.  L.  Lyster. 

Capt.  H.  Eoberts.  Surg.-Maj.  Paxton,  M.D.,  and 

Lieut.  H.  T.  Lugard.  Mrs.  Paxton. 


AETILLEE"?  DIYISI 0 N—  HE AD-QU AETEES . 


GAMP  No.  2.-TROOPS. 


Col.  (and  Mrs.)  C.  E.  O.  Evans,  commanding. 
Maj.  (and  Mrs.)  C.  E.  Nairne,  assistant  adjutant-general. 
Capt.  (and  Mrs.)  Eivett-Carnac,  assistant  quartermaster-general. 
Lieut.  C.  G.  Osborne,  deputy  assistant  quartermaster-general. 
Col.  (and  Mrs.)  J.E.Michel], CB.,  commanding  royal  horse  artillery. 

,,    W.  J.  Gray,  commanding  field  artillery. 
Capt.  E.  E.  Gambier,  brigade-major. 
Surg.-Maj.  E.  Y.  Kellett,  principal  medical  officer. 
Col.  H.  A.  Taylor,  exe.  commst.  officer,  Misses  Taylor  and  Wiles. 
Lieut.  E.  C.  C.  Sandys,  deputy  assistant  commissary-general. 
Capt.  S.  Gardiner,  E.A. 
Lieut.  Lloyd,  aide-de-camp. 

„    E.  G.  Osborne,  deputy  assistant  quartermaster-general. 


(    19  ) 
CAVALRY  DIVISION. 


CAMP  No.  3.— TROOPS 


1st  Brigade, 


Head- Quarters. 
Col.  C.  H.Palliser,  C.B.,  10th  B.  L.,  commanding, 
Capt.  H.  E.  Abadie,  9th  Lancers,  brigade-major. 


10th  (Prince  of  "Wales1 

Lieut.-Col.  Lord  B.  D,  Kerr, 
commanding. 

Capt.  T.  A.  Quintin. 

„    B.  A.  Combe. 

Lieut,  the  Hon.  C.  C.  W, 
Cavendish,  adjutant. 

Lieut,  the  Hon.  J.  P.  Napier. 

p.  W.  Montresor. 

J.  P.  Brabazon. 

E.  Tuite-Dalton. 


Own  Royal)  Hussars. 
Lieut.  "W.  E.  Phillips. 
„    P.  P.  Durham. 
„    E  H.  P.  W.  Wilson. 
Sub-Lt,  E.  B.  W.  Pisher. 

„    E.  M.  L.  Inman. 
EidiDg-Mr.  0.  Sandes. 
Qr.-Mr.  W.  King. 
Surg.-Maj.  W.  Cattell. 
Surg.  H.  Cornish. 

„    E.  A.  H.  Eose. 
Vety.  Surg.  W.  Appleton. 


4th  Bengal  Cavalry. 


Col.  and  Mrs.  a.  C.  Hankin. 
Maj.andMrs.  M.  M.  Pender- 
gast. 

Maj.  E.  H.  C.  Simpson. 
P.  P.  W.  Preeman. 


Capt.  and  Mrs.  D.  Adamson. 

„  C.  E.  Harenc. 
Lieut.  H.  C.  Lamb. 
Surg.  J.  L.  Corbett,  M.D. 


2nd  Brigade. 


Head-Quarters. 

Col  J.  C.  Graves,  O.B.,  3rd  Bombay  L.  C,  commanding. 
Capt.  G.  Luck,  15th  Hussars,  brigade-major. 
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CAT  ALKY  DIVISION, — (  Contd.) 
3rd  Madras  Cavalry. 

Col.  G.  E.  Phillips,  comdg.  Bt.-Maj.  T.  H.  T.  Chalon. 

„  Q.  H.  M.  Aynsley.  Lieut.  W.  H.  McCausland. 

Lieut. -Col.  E.  Horsley.  Surg.  D.  E.  Bateman. 
Bt.-Maj.  H.  C.  Stevens. 


3rd  Punjab  Cavalry. 
Col.  and  Mrs.  L.  B  Jones  (ex-        Gapt.  J.  D.  Macpherson. 

pected  from  England.)  Lieut.  C.  C.  Egerion. 

Maj.  and  Mrs.  A.  Vivian.  „     E.  Mardall. 

Capt.  W.  0.  Anderson.  Surg, -Maj.  and  Mrs.  Costello, 


3rd  Brigade. 


Head-Quarters. 

Lieut. -Col.  A.  L.  Annesley,  11th  Hussars,  commanding. 
 brigade-major. 


15th  Hussars. 


Lt.-Col.  J.  E.  Swindley. 
Maj.  E.  II.  Gregory. 
Capt.  and  Mrs.  G.  Luck. 

„  W.White. 

„    H.  Hall. 

„    J.  B,  S.  Bullen. 

,s    E.  D.  E.  Sullivan. 
Lieut.  A.  Smirke. 

„    A.  T.  Middleton,  adjt. 

„    E.  A.  Webbe, 


Lieut.  B.  G.  S.  Crawford. 

,,       H.  L.  Daly. 
Sub-Lt,  Gr.  E.  Gavin. 
P.  C.  Eeid. 

„       the  Hon.  E.  Leigh. 

„  ,,    A.  Manners. 

Pay-Mr.  E.  Sheehy. 
Eiding-Mr.  D.  N.  Smith. 
Surg.-Maj.  &  Mrs.  J.Warren. 
Surg.  P.  J.  McQuaid. 
Vety,  Surg.  W.  Gillard, 
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CAVALRY  DIVISION. — (  Contd.) 
10th  Bengal  Lancers. 

Mai.  O.  Barnes  (special  duty.)        Capt.  H.  0.  Greenaway. 
Capt.  A.  England,  oflg.  comdt.        Lieut.  A.  Burlton  Bennet. 
D.  M.  Strong.  Surg.-Maj.  G.  V.  Cume. 


18th  Bengal  Cavalry. 
Mai.  T.  B  Davidson,  Capt,  E.  S.  Neave. 

'  R  Wheeler.  U"*.  &■  L-  *  R«*ardson. 

cTpt.  A.  P.  Broome.  .     W.  H.  E.  Macmullen. 

Surg  ■ — 


CAMP  OP  HEAD-QUARTERS  OF  THE  CAVALRY  DIVISION. 


No   4.— TROOPS. 
Maj.-Genl,  and  Mrs.  C.  T.  Chamberlain,  C.S.I.,  commanding. 

Miss  Gordon. 

Mai.  Stanley  Clarke,  4th  Hussars,  assistant  adjutant-general 
Capt.  E.  G.  Kennedy,  B.S.C.,  assistant  quartermaster-general 
H.  H.  E.  Gifford,  13th  Hussars,  deputy  assistant  quarter 

master-general.  _ 
Mai.  N.  B.  Burlton,  B.S.C.,  deputy  assistant  commissary  general. 
Surg.-Maj.  and  Mrs.  Williams,  M.D.,  principal  medical  officer. 
MaJ  A.  Schmidt,  assistant  adjutant-general,  Oudh  dmsion. 
Col.  T.  H.  Chamberlain,  B.S.C. 
Lieut.  C.  J.  H.  Chamberlain. 
Capt,  H.  S.  Higginson,  E.A.,  aide-de-camp. 
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CAMP  OP  1st  BRIGADE  1st  INFANTRY  DIVISION, 


No  5.™ TROOPS. 


Brig-ade  Head- Quarters. 
Bgdr.-Genl.  M.  A.  S.  Biddulph,  CB  ,  commanding, 
Capt.  J.  H.  Tarleton,  54th  Foot,  brigade-major. 


Volunteer  Battalion. 
Col.  B.  Walton,  commanding. 
Maj.  and  Mrs.  E.  Stephen,  staff  officer. 

[For  Names  of  Volunteers,  see  end  of  Boole.'] 


2nd  Seikh  Infantry. 

Maj.  &  Mrs.  Bos  well  &  Miss  Capt.  Hastings. 

Hill.  95  Thompson. 

„  Pratt.  Surg.  Bobinson. 
Capt.  Slater. 


23rd  Punjab  Pioneers. 
Lt.-Col.  A.  A.  Currie,  comdg.        Lieut  A.  E.  Jones. 
Capt.  A.  D.  Anderson.  Surg.-Maj.  E.  Taylor. 

»    IL  Paterson.  Surg.  J.  P.  Ereyor. 

„    S.  V.,  Mrs.  and  Master 
C.  Gordon. 
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CAMP  OP  2nd  BRIGADE  1st  INFANTRY  DIVISION. 


Ho.  6. — TROOPS. 


Brigade  Head-Q,uarters. 
Bgdr.-Geul.  E,  G-.  Kempster,  M.S.O.,  commanding. 
Capt.  W.  Coningham,  M.S.C.,  brigade -major. 


39tli  Foot. 


Lt.-Col.andMrs.  T  E.  Dixon, 

comdg  39tb  regt. 
Local  Maj.  and  Mrs.  J. 

Smyth. 
Capt,  O.  J.  Bradford. 
Local    Maj.    and    Mrs.  J. 

Sbarples. 
Capt.  J.  B.  Keith. 
Lieut.  A.  Gr.  W.  Malet. 
C.  P.  Egerton. 
E.  C.  A.  Beatty,  offg. 

adjt. 

Local  Capt.  and  Mrs.  J.  C.  S. 
Irving. 


Lieut.  H.  Chevers. 

C.  S-  Cumberland. 
E.  W.  Conran. 
B.  B.  Budyerd. 
S.  W.  T.  Boberts. 
P.  Earrer. 
H.  J.  J.  Kentish. 
Sub-Lieut.  E.  C.  Dunlop. 

Pay-Mr.    and    Mrs.  J. 
Hamilton. 

Qr.-Mr.  J.  Jobberns. 

Surg.-Maj.  W.  Creyk. 

Surg.  Gr.  C.  Purcell. 


5? 


?1 


?1 


55 


GK 


9th  Native  Infantry. 
Lt.-Col.  &  Mrs.  W.  H.  Hawes.        Lieut,  and  Mrs.  H.  0.  Wood 

Capt.  and  Mrs.  Yoke. 

„    E.  Anstruther- 


Price. 


bouse. 

Surg,  and  Mrs.  A.  H.  Will- 
liams. 


Capt.  H.  L.  Young. 


Lieut.  A.  T.  Weller. 
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CAMP  OF  2ND  BEIGADE  1st  INFANTKY  DIVISION.—  ( C'ontd.) 

20th  Madras  Native  Infantry. 

Col.  Buck,  commanding.  Lieut.  G.  Sharp. 
Lieut.-Col.  Palmer.  „    J.  O.  G-oldie. 

„     Plow  den-  „    O.  Bradshaw. 

Capt.  and  Mrs.  G.  Eandell.  Surg.  Backhouse. 


CAMP  OF  3rd  BEIGADE  1st  INFANTRY  DIVISION. 


No,  7. — TROOPS. 


Brigade  Head-Quarters. 
Bgdr.-G-enl.  H.  T.  Macpherson,  C.B.,  V.O.,  commanding. 
Capt.  Gr.  0.  Gregory,  3rd  Goorkhas,  brigade-major. 


2nd  Battalion  60th  Royal  Rifles. 

Lieut.-Col.  H.  P.  Montgomery.  Lieut_  P-  g_  MarsW 
Maj.  C.  Asbburnbam.  ^  More-Nisbitt. 

Local  Maj.  J.  Cbarley.  „    E.  A.  Sandford. 

Capt.  G.  H.  Trotman.  Q  ,    T .    ,     T    ,    ^  _. 

r  Sub. -Lieut.  Lord  P.  Pitz- 
„    K.  Chalmer.  Gerald. 

»    W.  Tilden.  Sub.-Lieut.  E.  E.  Golightly. 
Lieut,  W.  Forster.  „       A.  Davidson. 

„    T.  P.  Lloyd.  Surg.-Maj.  F.  A.  Turton. 


°-  EoPe-  Surg.  C.  Charlesworth. 

W.  S.  Anderson.  Qr.-Mr.  W.  Holmes. 
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CAMP  OF  3rd  BKIGAGE  1st  INFANTRY  DIVISION.—  (Contd.) 

2nd  G-oorkhas. 

Lieut.-Col.    D.     Macintyre,        Lieut.  H.  8.  Wheatley. 

V.O.,  comdg.  „    and  Mrs.  E  C.  Hadow. 

Capt.  A.  Battye.  „    A.  G.  F.  Browne. 

Lieut.  W.  P.  Newall.  Surg.  W.  E.  Griffith. 

3rd  G-oorkha  Regiment. 

j  Cant  &  Mrs.  R.  E.  K.  Money. 

Col.  A.  Paterson,  comdg.  ^aPl- 45  m" 

Lieut.-Col.  and  Mrs.  W.  A.         Lieut.  0.  Pulley. 

Garden.  ^urg.-Maj.  and  Life..  G.  M. 

Capt.  G.  C.  Gregory.  Goyan,  M.D. 


1st  INFANTRY  DIVISION— DIVISIONAL  HEAD-QUARTERS. 


No.  8.-TROOPS. 


Mai.-Genl.  Sir  James  Briud,  K.C.B.,  commanding. 
Capt  B.  B.  McEwen,  92nd  Highlanders,  aide-de-camp. 
Maj.  W.  Galbraith,  85tb  Foot,  assistant 

Capt.  T  D.  Barrow,  10th  Bengal  Lancers,  assxstant  adjutant 

CapMand  Mrs.)  E.  H.  Collen,  B  S  C., deputy  assistant  adjutant- 
general. 

Col  S.  Chalmers,  assistant  commissary-general.  _ 

Capt.  A.  ft  Langton,M.S.C,  deputy  assistant  comrmssary-general. 

Surg.-Maj.  J.  Hendley,  principal  medical  officer. 
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0 AMP  OF  1st  BEIGADE  2nd  INFANTKY  DIVISION. 

No.  9. — TROOPS. 

Brigade  Head-Quarters. 

Brigdr.-Genl.  (and  Mrs.)  H.  E.  Browne,  commanding. 
Capt,  E.  W.  Collis,  B.S.C.,  brigade-major. 


59th  Foot. 


Col.  and  Mrs.  J.  de  Montmo- 
rency and  Miss  J.  Gr.  Lillie. 

Lieut.-Col.  J.  S.  P.  Clarke. 

Maj.  and  Mrs.  E  S-  Shinkwin. 

Capt.  L.  A.  Powys. 

Capt.  and  Mrs.  D.  T.  Chisholm. 
„        „    E.  H.  Sartorious. 

Lieut.  W.  P.  Lawlor. 
„    J.  T.  A.  Drought. 
„    J.  E.  Irwin. 


Lieut.  A.  D.  Worgan. 
„    M.  W.  Battye. 
„    A.  Gr.  Leonard. 
„    and  Mrs.   S.  Watson. 
Sub-Lt.  H.  A.  B.  Boulderson. 

„     C.  C.  Hodgkinson. 
Qr.-Mr.  J.  Eowland. 
Surg.-Maj.  and  Mrs.  J.  Eobin- 
son. 

Surg.  F.  S.  Young. 


28th  Native 

Col.  W.  C.  Hamilton,  comdg., 
(guests — Mr.    and  Mrs. 
Walker.) 

Capt.  Gr.  S.  Hills. 
„  H.  S.  Marshall. 
„  E.  A.  S.   D'Acosta  de 
St.  Laurent. 


Infantry. 

Capt.  E.  E.  A.  B.  Consta- 
ble. 

Lieut.  C.  J.  Denny s. 

„  A.  E.  Porter. 
Surg.-Maj.  E.  T  Lyons. 

„  W.  E.  Murphy. 
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CAMP  OF  1ST  BRIGADE  2nd  INFANTRY  DIVISION.-^**) 

39th  Native  Infantry. 

Maj.  P.  Geffie,  comdg,  Lieut,  A.  T.  Banon. 

Oapt.  H.  O.  Cumberlege.  Surg.  G.  Bomford. 

„  and  Mrs.  E.  M.  Forbes, 


CAMP  OF  2nd  BBISAPF,  2nd  INFANTRY  DIVISION. 

No.  lO.-TROOPS. 
Brigade  Head-Quarters. 
Brigdr.-Genl.  E.  Phayre,  C.B.,  aide-de-camp  to  the  Queen. 
Lieut.  W.  Cooke  Collis,  83rd  Foot,  birgade-nmjor. 
Mrs.  and  two  Misses  Phayre. 
Lieut.  T.  H.  Peckham,  3rd  Hussars,  orderly  officer. 

63rd  Foot. 

Lieut.-Col.  B.  J.  Hughes.  Lieut,  G-.  L.  Garstin. 

Maj.  W.  P.  Gordon.  „     J-  GL  Bobotham. 

Capt-  0.  E.  Terrot.  Sub-Lt.  W.  Tenison. 

F.  W.  Day.  „    A.  G,  Stubbs. 

H.  M.  Parkerson.  Pay- Mr.  F.  Piper. 

„    C.  J.  Byan.  Adjt.  W.  Palmer,  lieut. 

„    B.  W.  Bastow.  Qr.-Mr.  H.  Stokes. 

Lieut.  W.  P.  Nuthall.  Surg.-Maj.  J.  B.  Hannab. 

„    H.  E.  Cook.  Surg.  Grant. 


16th  Bombay  Native  Infantry. 
Col.  W.  L.  Cahusac,  comdg.  Capt.  J.  E.  Watson. 

Lieut.-Ool.  F.  S.  Iredell.  Lieut.  P.  G.  T.  Welch. 

Maj.  W.  G.  Trevor.     "  „  W.  C  Aslett. 

Capt.  J.  T.  Carruthers.  Surg.  W.  C  Kiernander. 
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CAMP   OF  2nd  BEIGADE  2nd  INFANTRY  DIVISION. — (Contd.) 
24th  Bombay  Native  Infantry. 

Col.  (Mrs.  and  Miss)  J.  H.  Lieut,  and  Mrs.  W.  H.  Lyster. 

Henderson,  coindg,  „      „       "W.  J.  Morse. 

Col.  J.  H.  S.  Pierce.  „    A.  A.  Pearson. 

Maj.  J.  Barras.  Surg.  Lucas. 
Capt.  Hay. 


GAMP  OF  3rd  BEIGADE  2nd  INFANTE Y  DIVISION. 


No.   11. — TROOPS. 


Brigade  Head- Quarters. 
Brigdr.-Genl.  (Mrs.  and  two  Misses)  O.  E.  Eothney,  C.S.L 
Maj.  Keogh,  12th  Foot,  brigade-major. 


92nd  ] 

Maj.  G.  S.  White,  comdg. 

„    J.  C.  Hay. 
Capt.  G.  K.  McCallum. 

„    H.  F.  Cotton. 

,,    P.  F.  Robertson. 

„  &  Mrs.  A.  D.  Macgregor. 

„    F.  E.  Darvall. 
E.  H.  Oxley. 
Lieut.  D.  F.  Gordon. 

„    C.  H.  Douglas. 

,,    S.  A.  Menzies. 

„    W.  H.Dick- Cunyngham. 


inders. 

Lieut.  «T.  S.  M.  Hamilton. 

„    St.  J.  W.  Forbes. 

,,    W.  A.  Scott. 

„    E.  Gilpin- Brown. 

„    W.  C.  Boyd. 

„    F.  F.  Eamsay. 

Sub. -Lieut.  E.  C.  Bethune. 

Mai.    and  1  T  -p.   Q   .  , 
Pay-Mr.  j  J*  B'  ^W1^burne. 

Qr.-Mr.  J.  Bignell. 
Surg.  A.  F.  Eatigan. 
Surg.  F.  Lyons. 
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CAMP  OF  3rd  BEIGADE  2nd  INFANTRY  DIVISION.-f  Contd.) 

12th  Native  Infantry. 

Col-  B.  H.  Price  comdg  I*£ 

Lieut..Col.  W.  Macdonald.  *  ^  & 

Capt.  H.  S.  Anderson.  ^  ^  ^  ^  Angelo_ 

»    A-0ldham-  Surg.  P.  J.  Tuohy,  M.D. 


40th  Native  Infantry. 
Lieut,Col.,  Mrs.  and    Miss        Lieut.  H.  D.  Hutc ninson. 

E.  Dandridge.  Dr.,  Mrs.  and  Mr.  B.  Moy nan. 

Mai.  H.Morton.  Lieut.  B.  Briscoe. 

Capt.  J  Eraser.  »    &- CollinS- 


OAMP  OP  2nd  INPANTKY  DIVISION— HEAD-QTJARTEKS, 


No.  12.— Troops. 
Maj.-Genl.  the  Hon'ble  A.  E.  Hardinge,  C.B. 
Capt.  (and  Mrs.)  Langtry,  aide-de-camp. 

Bushman,  9th  Lancers,  extra  aide-de-camp. 
Lieut.-Col.  (Mrs.  and  Miss)  Chester,  assistant  adjutant-general. 
The  Eev.  J.  Adams,  chaplain. 
Capt.  and  Mrs.  King-Harman. 

Lieut.  Qt.  D.  Stawell,  11th  Eoot,  deputy  assistant  quartermaster 

general.  . 
Capt,  (A  Mrs.)H.  de  V.  Hunt,  sub-assistant  commissary-general. 

Surg.-Maj.  J.  A.  Hutchinson. 

Capt.  Turner,  assistant  adjutant-general,  musketry,  3rd  circle. 
Maj.  Saunders,  sub-assistant  commissary-general,  Bombay  S.  0. 


(   30  ) 


CAMP  OF  2nd  INFANTEY  DIVISION,  &c.-(Ccm?d.) 

Col.  (Mrs.  and  two  Misses)  C.S.  Lane,  assistant  commissary- 
general. 

 Bailie,  Esq.,  member  of  council,  Bombay. 

Col.  (and  Mrs.)  Home,  deputy  judge  advocate-general. 
Maj.  (and  Mrs  )  Newton  Barton,  25th  N.I. 
Capt.  (and  Mrs.)  Steel,  25th  N.  I. 

Miss  Banister.  j 


Co 

o 

CO 


OAMP  OF  SAPPERS  AND  MINERS. 


No.  13.— TROOPS. 


Detachment  of  four  Companies  of  Sappers  and  Miners. 


Capt.  B.  Blood,  E  E  ,  comdg. 

„    W.  North,  E.E. 
Lieut.  L.  E.  Brown,  E.E. 
„    T.  Haslett,  E.E. 
E.  Blunt,  E.E. 
M.  N.  Hobday,  E.E. 
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If 


Lieut.  M.  C.  Barton,  E.E. 
J.  C.  Campbell,  E.E. 
the  Hon.  M.  G.  Talbot, 
E.E. 

Lieut.  E.  S.  E.  Childers,  E.E. 
„     J.  Hare,  E.E. 
Surg.  S.  Borah. 


CAMP— No  14.— TROOPS. 


A.  Battery  C.  Brig-ade  Royal  Horse  Artillery. 

Lt.-Col.  and  Mrs.  M.  M.  Eitz-  Capt.  and  Mrs.  E.  E.  Mundy. 

Gerald.  Lieut.  P.  Hussey. 

Capt.  E.  Gr.  S.  Marshall.  Surg.-Maj.  E.  E.  Hogg. 

„    H.  J.  O.  Walker.  Vety.  Surg,  J.  J.  Philips. 
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CAMP — No. 
llth  H 

Lieut. -Col.  A  L.  Annesley. 
Maj.  A.  P.  Garnett. 
Capt.  E.  J  Somers,bt.-maj. 
E.  S.  BAvett-Carnac. 
„    St.  J.  S.  Taylor. 
E.  de  Grissell. 
J.  D.  H.  Stewart. 
Lieut.  E.  E.  Lushington. 
J.  0.  Kinchant. 
C.  V.  Yerelst. 
„    L.  Thompson,  adjt. 


. — TROOPS. 


Lieut.  K.  Borrowes. 

„    M.  A.  Close. 

„    A.  B.  Hayley. 

„    Lord  E.  Talbot. 
Sub-Lieut.  H.  D.  Willock. 
Qr.-Mr.  E.  Erayling. 
Vety.  Surg.  C.  Percival. 
Surg.-Maj.  A.  E.  S.  Clarke. 

G-.  Whitla. 
Surg.  N.  McCreery. 


GAMP — No.  16.-TROOPS. 


3rd  (Queen's  Own)  Raiment  Bombay   Lient  Cavalry. 

Maj.  C.  E.  Stack,  offg.  comdt.  ■      Lieut.  H.  P  Young. 

A  P.  Come.  Surg.-Maj.  C.  J.  F.  S. 

Capt.  J.  P.  Willoughby.  McDowell. 
„  "W.  M.  Steyena. 
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GAMP— Wo.  17. — TROOPS. 

Governor- General's  Body  Guard. 
Bt.-Maj.  H.  P.  Peacock,  commanding. 
Capt.  T.  Deane,  adjutant. 


Body  Guard  of  the  Governor  of  Madras. 
Maj.  J.  M.  C.  Galloway,  commanding. 
Lieut.  0.  H.  Simpson,  adjutant. 
Surg.  A.  L.  Hackett. 


CAMP— No.  18  -  TROOPS. 


1st  Batts 

Lieut.-Col.  T.  L.  Bell,  comdg. 

Maj.  L.  B.  Hole. 

„    and    Mrs.  W.    J.  M. 
Crawford. 

Capt.  A.  Austin. 

„    C.  W.  II.  Wilson. 
J.  B.  Hopkins. 

„    A.  E.  A.  Collis. 
Lieut.  A.  W.  Whitworth. 

„     &  Mrs.  E.  L.  Grundy. 

„    &  Mrs.  E.  Longbourne. 

„    E.  A.  Ball,  adjt. 

„    E.  J.  Doyne. 

„    E,  H.  Corse-Scott. 


6th  Foot. 

Lieut.  E.  J.  Winnington- 

Ingram. 
Lieut.  St.  G.  J.  Bathborne. 
„    T.  G.  Lumsden. 

H.  L.  Eamsay. 
„    C.  E.  Pollock. 
„    E.  M.  Eyre. 
Maj.  W.  Wastell,  pay-mr. 
Qr.-Mr.  G.  Beedle. 
Surg.-Maj.  E.  E.  O'Leary. 

and  Mrs.  H.  E. 

Patterson. 
Surg.  E.  Exham. 
„    B.  W.  Wellings. 
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OAMP-No.  19.-TEOOFS. 


llth  Madras  Native  Infantry. 

Mai.  H.  G-.  Symons.  "  ^ 

.  Surs.  0.  Haryey. 

Capt.  C.  Curtois.  feurg.  ^  J 

Head-auarters  of  the  Escort  of  His  Excellency  the  Viceroy 
Brigdr.-Genl.  E.  Hume,  O.B.,  commanding. 
Capt.  W.  B.  Hamilton,  4th  B.  C,  brigade-major. 
Surg.-Maj.  J.  Tullocb,  principal  medical  officer. 


(    34  ) 


CAMP  POST  OFFICES. 

The  following  are  the  arrangements  for  the  Imperial  Assem- 
blage Camp  Post  Office  : — 

There  will  be  in  all  five  Post  Offices, 


FIELD  POST  OFFICE 


Postmaster— Mr.  H.  M.  MEHTA. 

This  office  will  be  located  in  the  Delhi  Post  Office  compound, 
and  will  be  the  head  office.  Covers  intended  for  regiments  and 
official  visitors  connected  with  the  Delhi  Durbar  will  be  sorted 
in  this  office. 


GOVERN  OK  GENERAL'S  POST  OFFICE, 

No.  4.— MISCELLANEOUS. 
Located  near  the  Viceroy's  Camp. 

Postmaster— Mr.  E.  W.  COJNTSIDINE. 

This  office  will  also  serve  the  camps  of  Governors  of  Bombay, 
Madras,  Lieutenant-Governors,  and  Chief  Commissioners ;  also 
the  regiments  composing  the  Governor  General's  escort. 


1st  INFANTBY  DIVISION  POST  OFFICE. 


No.  3.— MISCELLANEOUS. 
Located  on  the  Alipur  Koad,  West  of  the  Escape  CanaL 

Postmaster— Mr.  J.  H.  SMITH. 
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2nd  INPANTEY  DIVISION  POST  OPFICE. 


No.  2. — MISCELLANEOUS. 
Located  near  Mubarik  Bagh,  on  the  Alipur  Road, 

Postmaster— Mr.  C.  E.  CHABDE. 


AETILLEEY  AND  OAVALEY  DIVISION  POST  OPPIOE. 

Ko<  i.—MISCELLANEOUS. 

Located  near  ;  Bodli-ki-Serai. 
Postmaster— Mr.  J.  P.^GBICE. 
The  above  offices  will  be  branch  post  offices  under  the  super- 
intendence of  Inspector  E.  Hodgkmson. 

Letters  for  the  official  visitors  and  the  different  Eajahs 
OhiiSLTthS  followers,  will  be  disposed  of  by  the  Delhi  Post 
Office. 

Postmaster— Mr.  D.  PHILLIPS. 

PUBLIC  WOEKS  AND  BAEEAQK  DEPAETMENTS. 
Ex.  Engr.,  Mily.  Works,  Capt.  G.  T.  Maitland. 
Asst.Engr.,    „         „.       »    Qrant'  E'E' 

TOE  STOEES-GODOWNS,  &0,  IN  POET  DELHI. 
Barrack-Master  Col.  M.  Orchard,  and  two  Barrack  Sergeants. 

POE  IMPEEIAL  OAMPS, 

No.  6. — MISCELLANEOUS. 
Located  East  flank  of  No.  7  Imperial  Camp. 

Barrack-Master,  Lieut.  George  Blake. 
Sergeant,  W.  Warren. 
T.  Axe. 
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POE  TROOPS. 


No.  5.— MISCELLANEOUS. 

Located  on  the  Kurnal  Road,  close  to  the  4-milestone  from  the  City. 
Barrack-Master,  Condr.  B.  Revell. 
8,       Sergeant,  J.  Pope. 
„  „        T.  Fisher. 


IMPERIAL  ASSEMBLAGE  OAMP  BAZAR. 


No.  7.— MISCELLANEOUS. 

Located  in  the  Sudder  Bazar  of  Old  Cantonments. 
Capt.  Y.  W.  Tregear,  in  charge  of  Bazar. 


COMMISSARIAT  OAMP. 

No.  8.— MISCELLANEOUS. 
Located   near  Azadpur  Village. 

OFFICERS. 

Col.  J.  Keer,  prinpl.  exe.  coinmst.  officer. 
Lieut,  and  Mrs.  Gr.  L.  Eliot. 
Lieut.,  Mrs.  and  Miss  C.  M.  Keighly. 

SUBORDINATE  OFFICERS. 


Lieut.  C.  Owens. 
Condr.  Hannon. 
Sub.-Condr.  Stevens. 


Sergt.  Waters. 
„  Charters. 
.,  Mercer. 


Sharpe. 
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CAMP  OP  GCVEMMENT  TELEGKAPH  OPFIOE. 

No.  9.— MISCELLANEOUS. 
Situated  near  Viceroy's  Camp. 

1  J.  A.Breadon,tel.maeter.  1.  C.  E.  O'Donnell. 

2  G.  E.  Chalke.  2-  W-  A-  Carren- 

3  T.  H.  Cotter.  3.  J.M.Hart. 

Eield  telegraph  offices  worked  by  military  signallers  under 
JtU£nL»  of  the  officer  commanding  the  sappers  and 


miners. 


OFFICE  No.  ^.-MISCELLANEOUS. 
Situated  near  Bodli-ki-Serai. 


OFFICE  No.  11.— MISCELLANEOUS. 
Situated  near  Camp  Post  Office  No.  2. 


EAILWAY  THAITIG  MANAGEMENT. 

No.  12.— MISCELLANEOUS. 
Located  North-East  of  Viceroy's  Camp. 

Captain  W.  A.  J.  Wallace,  deputy  consulting  engineer  to 
government  for  guaranteed  railways,  in  charge  of  special  traffic 
arrangements  during  the  assemblage,  from  whom  all  information 
regarding  special  trains,  &c.,can  be  obtained. 

Attached  to  the  above  is  a  telegraphic  office  working  in  con- 
nection with  E.  I.  railway  station  in  the  city. 

Major  H.  Fellowes,  deputy  assistant  quartermaster- general, 
superintendent  of  railway  transport  arrangements. 
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ATTACHES'  GAMP. 


No.  13.— MISCELLANEOUS. 
Located  South  of  Old  Cantonments. 


Names. 

1.  Oapt.  F.  H.  Maitland, 

2.  „    J.  W.  Eidgeway, 

3.  Lieut.  Meade, 

4.  Capt.  E.  Molloy, 

5.  „    E.  H.  Grant, 

6.  Lieut.  J.  0.  F.  Gordon, 

7.  Baron  J.  Bentinck, 

8.  T.  Cooper,  Esq., 

9.  Col.  H.  M,  Boddam, 

10.  Capt.  Mackenzie, 

11.  „    A.  Murray, 

12.  Maj.  H.  N.  Eeeves, 

13.  Col.  A.F.  F.  Blooinfield, 

14.  Mr.  Hiat  Khan,  C.S.I., 

15.   

16.   . 


17.  Col.  Lowie  Smith, 

18.  Capt.  E.  a,  Mayne, 

19.   

20.   

21.  —  

22.  D.  Fitzpatrick,  Esq., 

23.  F.  Daukes,  Esq., 

24.  Lieut.  H.  M.  Temple, 

25.  Col.  Johnstone, 

26.  Talboys  Wheeler,  Esq., 

27.  — Eepling,  Esq., 

28.  —Griffith,  Esq., 
——Brock,  Esq., 


Designation. 

Attache  for  Central  India. 
Eajpootana. 
Hyderabad. 
Yarkand  Envoy. 
A.  Q.  M.  General. 
D.  A.  Q.  M.  General. 


99 
99 
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99 
99 
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95 


Bengal. 

Benares. 

Oudh. 

Bombay. 

Madras. 

Punjab. 

Madras. 

ET.-W.  Provinces. 

Central  Provinces. 

Baroda. 

Mysore. 

B  una  ah. 

Assam. 

Foreign^Office. 
Do. 
Do. 
Do. 
Do. 
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ATTACHES'  CAMP—  (Continued.) 

Xaine 

29.  Maj.  E.  G-.  Sandeman, 


30.  

31.  Capt.  Talbot, 

32.  

33.  

34.  Dr.  Scully. 


Designation. 

Attache  for  Dera  G-hazi  Khan 
of  Khelat. 
Do. 

„  Siamese  Camp. 
Vice-Consul  for  Siam. 
Attache  for  Muscat. 

Nepaul. 


CONSULS'  CAMP. 

■No.  14.— MISCELLANEOUS. 
Located  South  of  Old  Cantonments. 
Xeft. 

I.  R.  Macallister,  Esq.,  in  charge  of  the  office  of  c 

general  for  United  States  of  America. 

II.  G.  Smith,  Esq.,  acting  consul  for  the  German  Empir< 
III.    Chevalier  J.  Galliam,  consul  for  Italy. 

IY.    Evan  Cutser,  Esq.,  consul  for  the  Netherlands. 

V.  Leo  Lander,  Esq.,  consul  for  Spain. 

VI.    Abaunckjee  Rutbmajee,  Esq.,  consul  for  Persia. 
YI.    attache  to  consul  of  Persia. 

Right. 

I.  Mons.  Eydin,  consul-general  for  Erance. 

II.  „     Droum,  attache  to  consul-general  for  Erance, 

III.  T.  O.  Hay,  Esq.,  consul-general  for  Denmark. 

IV.  H.  E.  Brown,  Esq.,  consul  for  Denmark. 
Y.  J.  Block,  Esq.,  acting  consul  for  Belgium. 

VI.  C.  B.  Eorbes,  Esq.,  consul  for  Siam. 
YI.  vice-consul  for  Siam. 
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EUROPEAN  PKESS  GAME 


No.   15. -MISCELLANEOUS. 


COBEESPONDENTS,  &C,  OE  ANGLO-INDIAN  NEWSPAPEES. 
Located  Soutli  of  Old  Cantonments. 

Maj.  E.  E.  0.  BBADEORD,  C.S.I.,  in  charge  of  Camp. 


Friend,  of  India. 

The  Pioneer 

The  Statesman* 

The  Indian  Daily  News. 

The  Indian  Public  Opinion. 

The  Englishman. 

Keuter's  Agent. 

The  Madras  Athensoum. 


The  Bombay  Gazette. 

The  Times  of  India. 

The  Madras  Times. 

The  Madras  Mail. 

The  Delhi  Gazette. 

The  Civil  &  Military  Gazette. 

The  Himalaya  Chronicle. 

The  Graphic  of  London. 


NATIVE  PEESS  CAMP. 


No.   16.— MISCELLANEOUS. 


COEEESPONDENTS,  &C,  OE  NATIVE  NEWSPAPEES. 
Located  South  of  Old  Cantonments. 


The  Hindoo  Patriot,  Calcutta. 
The  Indian  Mirror,  „ 
The  Sadharani,  Chinsurah. 
The  Dacca  Prakash,  Dacca. 
The  Jam  Jehannama,  Calcutta. 
The  Urdu  Guide, 
The  TJmrita    Bazar  Patrika, 
Calcutta. 

The  Bhagalpur  Gazette,  Bha- 
galpur. 

The    Koh-i-Noor,  Lahore. 
The  Punjab  Akhbar, 
The  Akhbar-i-Anjuman, 
The  Agra  Akhbar,  Agra. 
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The  Oudh  Akhbar,  Lucknow.. 

The  Nur-ul-Absar,  Allahabad. 

The    Prabhakar,  Bombay. 

The  Native  Opinion, 

The  East  Goftar, 

The  Indu  Prakasb, 

The  Jam-i-Jamshed, 

The  Bombay  Samachar  „ 

The  Kushful  Akhbar,  „ 

The  Lawrence  Gazette,  Mee- 
rut. 

The  Kasi  Patrika,  Benares. 

The  Berar  Samachar,  Hydera- 
bad. 


55 


55 


55 


55 
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EUROPEAN  GENERAL  HOSPITAL,  FORT  DELHI. 

No.  17.— MISCELLANEOUS. 
Surg.-Maj.  D.  S.  Smith,  in  charge. 

W.  Nash. 
Surg.  E.  O'Sallivan. 
„     B.  B.  Connolly. 
„     G.  J.  H.  Evatt. 


GENERAL  FIELD  HOSPITAL,  NATIVE  TROOPS. 
No.  18.— MISCELLANEOUS. 
Camp  Hindoo  Rao's  Grounds. 

Dy.  Surg.-Genl.  E.  B.  Tuson,  Surg.-Maj.  and  Mrs.  W.  Ed- 

p.  in.  o.  dowes. 

Mrs.  Tuson.  Surg.  W.  R.  Murphy. 
„  Cordner. 


PUNJAB  CIVIL  CAMP. 


No.  19— MISCELLANEOUS. 

Located  outside  City  between  Kashmir  and  Mori  Gates. 
Col.  C.  V.  Jenkins,  deputy  commissioner,    with  Maharajah  of 
Kashmir. 

Col.  C.  C.  Minchin,  in  charge  Nawab  of  Bhawulpore. 

Col.  Blair  T.  Eeid,  in  charge  Eajah  of  Chumba. 

Capt.  C.H.  T.  Marshall,  in  charge  Punjab  Civil  and  Visitors'  Camps. 

Dr.  H.  Bellew,  C.S.I.,  sanitary  commissioner. 
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PUNJAB  CIVIL  CAMP. — ( Contd,) 

Capt.  W.  J.  Parker,  with  Rajah  of  Nahan, 

„    H.  J.  Lawrence,  with  Eajah  of  Jhind. 
Mr.  G.  W.  Eivaz,  with  Eajah  of  Nabha. 
Capt.  H.  M.  M.  "Wood,  with  Eajah  of  Bilaspore. 

E.  Bartholomew,  with  Nawab  of  Malerkotta. 
Mr.  T.  G.  Walker,  with  Eajah  of  Faridkot. 
F.  T.  Hewson,  with  Eajah  of  Mandi. 
„    J.  A.  Anderson,  on  special  duty. 
„   Snow,  assistant  commissioner. 
„  Hastings,  Punjab  police. 
Capt.  E.  A.  Money,  deputy  assistant  quartermaster-general. 
L.  J.  H.  Grey,  in  political  charge  of  Punjab  Chiefs. 


Nos.  20,21  &  22.— MISCELLANEOUS. 
"Visitors'  Tents  "between  Kashmir  and  Mori  Gates. 

Col.  and  Mrs.  Parrott. 

„       „  Eobinson. 
Mr.  and  Mrs.  W.  A.  Eobinson. 

„       „    Herbert  Norman. 
Lieut.  A.  C.  Gr.  Lydiard. 
Mr.  Levin ge. 
„    Sprenger,  exce.  engr. 
„    "Williams,  asst.  engr. 
Col.  W.  C.  Gott. 
Capt.  E.  H.  Steel. 
Maj.  W.  Musgrave. 
Mr.  Large,  C.E. 
,,    Eussell  Barry,  C.S. 
Col.  Davidson. 
5,    F.  Brine,  E.E. 


Mr.  D.  T.  Eoberts,  C.S. 
„  "Williams,  C.S. 
„  P.  Carnegie. 
Col.  Carnegie. 
Genl.  P.  F.  Storey. 
Mr.  Heskith  Biggs. 
„    Fitz  Hugh-Cox,  C.E. 
„    W.  J.  Church,  C.S. 
„    Campbell  Thompson,  C.S. 
Capt.  F.  J.  Home,  E.E. 
CoLN.  Barton,  25th  P.N.I. 
„    J.  Bonus,  E.E. 
„    H.  King,  13th  N.I. 
Maj.  Pemberton. 
Mrs.  Graham. 
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PUNJAB  CIVIL  CAMP. — ( Contdt) 
Visitors'  Tents  on  Plot  behind  Civil  Mess  Tents- 


Col.  C.  Marquis  de  Bourbel, 

B.  E.,  aud  party. 
Col.  C.  H.  Hall,  dy.  comr. 
„    B.  Murray,  B.A. 


Mr.  Brind,  exe.  engr. 
Col.  E.  C.  S.  Williams,  dctr. 
S.  railways  &  party. 

Capt.  L.  E.  Boileau,  B.E. 


Mr.  Constable  and  party. 

W.  C.  Turner,  C.S.,  and 
party. 

Smith,  C.S.,  and  party. 
Capt.  T.  Howard,  B.E. 


5? 
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Plot  behind  the  above, 

Mr.  T.  B.  Wyer,  C.S.,  &  party, 
,,  Coulsou. 


„    J.  B.  N.  Hennessey. 
The  Bev.  Murray  Aynsley. 


Plot  to  right  rear  of  above. 


Mr.  Heatb,  exe.  engr. 
„  Young. 


Mr.  Bailey,  C.E. 

Lieut.  J.  H.  A.  Spyer,  18th 


„  Lavell,  cbief-engr.,  O.  & 
B.  railway. 
Mr.  Bradford  Leslie,  agent, 
E.  I.  railway. 


regt. 


Mr.  Scanlan  and  party. 

Al wynne  Turner  &  party. 
„  Linders. 


Glacis  from  Mori  to  Kabul  Gate. 


•  Mr.  Mabadava  Bao,  photo- 
grapher. 

„  Sache. 

„  Murphy. 

„  Thompson. 

Banerji. 


Mr.  Weston. 
„  D'Arcy  Macartby. 
„  DeCourcy,  E.A.C. 
,,  Scanlan. 

„  Burke,  photographer. 

„  Walter  Butler  and  friends, 


Erancken. 


(    44  ) 
POLICE  OAMPS. 


No.  23. — MISCELLANEOUS. 


HEAD  -  QUARTERS  STATION. 


Names  of  Police  Officers  and  their  respective  charges. 
Col.  (&  Mrs.)  H.  N.  Miller,  inspector-general  of  police. 
Capt.  (&Mrs.)E.  Newbery,  personal  assistant  to  inspector-general. 
Mr.  W.  Goldney,  2nd  assistant  to  inspector-general. 

1st  Division  Police. 
Col.  (&  Mrs.)  J.  C.  P.  Baillie,  deputy  inspector-general. 
Capt.  Tucker  \ 

Mr.  Lemarcband       >  dist.  supdts.  H.  E.  the  Vicero}  's  Camp. 
,,   Hammond  J 

Capt.  B.  C.  Nicholetts,  dist.  supdt.     \   ^  ^    q  ^  ^ 

Mr.  G.  A.  Browne,  asst.  supdt.  I  ^ 

Ibrahim  Khan,Khan  Bahadoor,  asst.  supdt.  J 

Mr.  (&  Mrs.)  A.  C.  Plowden,  dist.  supdt.,  presidency  camps. 

f  Camps  of  chief 

D.  E.  McCracken,  asst.  dist.  supdt.      ]   comrs.  and 
"  (_  miscl.  camps. 

2nd  Division  Police. 
Maj.  O.  Menzies,  dy.  inspr.-genl. 
Mr.  "W.  H.  Mercer,  dist.  supdt. 

(&  Mrs.)  H.  W.Jackson,  dist.  supdt. 
G.  E.  Taylor,  dist.  supdt.  } 
D.  A.  Turnbull,  asst.  supdt. 
Mian  Shere  Singh,  asst.  supdt. 
Mahomed  Kashid,  asst.  supdt. 

3rd  Division  Police. 


1' 


Camps  of  feudato- 
ries. 


Capt,  (&  Mrs.)  Ewart,  dy.  msp.-genl. 

,,   Horsford,  dist.  supdt. 
Mr.  (&  Mrs.)  C.  Brown,  dist.  supdt 
(&  Mrs.)  H.  Beck,  dist.  supdt. 
H.  Reid,  asst.  supdt. 
C.  Hastings,  asst.  supdt. 
J.  Tuiling,  asst.  supdt. 
Haslett,  dist.  supdt. 
Eotton,  asst.  supdt. 


11 
1> 
11 
11 

11 


^City  and  suburbs. 


ii 
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POLICE  CAMPS.    ( Contd.J 
Mr.  J.  P.  Warburton,  district   superintendent,  in   charge  of 
detectives. 

Lala  Kanhya  Lai,  assistant  superintendent,  quartermaster. 

Names  of  Police  Stations  and  their  localities. 
No.  1  Police  Station,  Army  Head-Quarters      . .  No.  on  Map  24 

9  Mulaha  Grunj  •  •  » 

»    J  26 
3  „  R»Jpore  "  ^ 

Wazirabad  •  •  " 

28 

5  w  Azadpore  •  •  " 


„  4 


CAMP  DAHEEKPOKE. 


N 


o.  29.— MISCELLANEOUS. 


Officers  in  Charge  of  the  Imperial  Dais  Works. 

Pred.  Kirby,Esq.,  executive  engineer. 
Leslie  Smith,  Esq.,  dy.  commissioner. 
H  Wacker,  Esq.,  executive  engineer. 
Pitz  Hugh-Cox,  Esq.,  assistant  engineer. 
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GAMP  OF  THE  NIZAM  OF  THE  DECOAK 


No.  A.— SPECIAL. 


His  Highness  Nizam  Mir  MAHBTJB  A  LI  KHAN,  Bahadoor, 
of  Hyderabad,  Nizam  or  Subadar  of  the  Deccan. 

Tekram  Jung,  Bahadoor. 


Nawab  Sir  Salar  Jung,  Baha- 
door, Mooktiar-ool-Mulk 
Suja-ud-Dowlah,  Gr.C.S.L, 
prime  minister. 

Meer  Layak  Ali  Khan,  Baha- 
door. 

Meer  Sadut  Ali  Khan,  Baha- 
door. 

Nawab  Yikar-ool-Oomrab, 
Bahadoor. 

„  Khoorsheed  Jah,  Baha- 
door. 

„  Tekb&l-ood-Dowlah,  Ba- 
hadoor. 

„  Basheer-ood-Dowlah,  Ba- 
hadoor. 

Eajah  Narander,  Bahadoor. 

Capt.  Clarke. 

Nizam  Tar  Jung,  Bahadoor. 

Shumsheer  Jung,  Bahadoor. 

Sahab  Jung,  Bahadoor 

Thahniat  Tar-ood-Dowlah, 
Bahadoor. 

Easheed-ood-Dowlah,  Baha- 
door. 

Saiad-ood-Dowlah,  Bahadoor. 
Moostahakam  Jung,  Bahadoor. 


Koovat  Jung,  Bahadoor. 

Kadir  Juug,  Bahadoor.- 

Tahamtun  Jung,  Bahadoor. 

Shahsawar  Jung,  Bahadur. 

Moulvie  Museehoozzaman 
Khan  Sahib. 

Tehsam-ood-Dowlah,  Baha- 
door. 

Soolaman  Tar  Jung,  Bahadoor, 

Sarum  Jung,  Bahadoor. 

Wursalang  Jung,  Bahadoor. 

Mokkuddum  Jung,  Bahadoor. 

Honkam-ood-Dowlah,  Baha- 
door. 

Burruck  Jung,  Bahadoor. 

Agah  Mirzah  Beg  Khan  Sa- 
hib. 

Syed  Ibrahim  Beg  Khan  Sa- 
hib. 

Eajah  G-opal  Eao. 

Mahomed  Moozufferooddeen 
Sabib. 

Hakeem  Mahomed  Ali  Sahib, 

Moosseehood  Dowran  Khan, 
Bahadoor. 
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CAMP  OF  THE  NIZAM  C 

Hakeem  Goolain  Dustagir. 
Mahomed  Moizooddeen  Sahib. 
Mr.  Oliphant. 
Syed  Hoosain  Belgramee. 
Mr.  Krohu. 

Meer  Tahavoor  Alee  Sahib. 
Meer  Eiasat  Alee  Sahib. 
Mahomed  Siddeek  Sahib. 

Maj.  A.  Havelock, 


F  THE  DEC  CAN.— (  Contd.) 

Saiad  Abdool  Yahab  Sahib. 
Saiad  Baker  Alee  Khan  Sa- 
hib. 

Meer  Nasur  Alee  Sahib. 
Meer  Abid  Alee  Sahib. 
E  )y  Girdharee  Pershad. 
Siddee  Umber. 
Mr.  Henry  Ogilvie. 

commanding  escort. 


OAMP  OF  THE  GAEKWAK  OP  BARODA. 


No.  B.— SPECIAL. 


His  Highness  Maharajah  STAJI  EAO  GAEKWAE,  Bahadoor; 

of  Baroda. 

'      Her  Highness  the  Maharanee  JUMNABHAI,  Mother  of 

His  Highness. 


Sir  T.  Madava  Eao,  ILC.S.L 
Anandrao  Wiswasrao  Manay. 
Kasseerao  Sirkay. 
Bulwunt  Eao  Manay. 
Auund  Eao  Gaekwar. 
Venayeh  Eao  Kirtane. 
Mahadeorao  Eamchundra. 
Gunput  Eao. 


Mir  Kumaloodin  Hos^ein 
Khan,  nawab  and  sir  subah 
of  contingent. 

Capt.  G.  E.  Money. 

Jugdeo  Eao  Jugtap. 

Doulut  Eao  Manay. 

Bulwunt  Eao. 

Chintamon  Eao  Mujumdar. 

Eughonath  Eao. 


(    48  ) 

OAMP  OF  THE  MAHAKAJAH  OF  MYSORE. 


No.  C— SPECIAL. 


Situated  North  of  Chandraol  Village. 
His  Highness  Maharajah  CHAM  EAJENDEA  WADIAE,  Ba- 

hadoor,  of  Mysore. 

„    tx *   tt-  i         4-u    i\,r„i  „  4.  Mr.  Eanga  Charloo. 

1.  His  Highness  the  Maha-  "  6 

rajah.  5  Mr.  Eamaswamy. 

2. 1  Ursoos   or  Companions         Mr.  Nursamiengas. 
3.)     of  the  Maharajah. 


OAMP  OF  KHAN  OF  KHELAT. 


No.  D. — SPECIAL. 


Situated  west  of  Hindoo  Rao's  House. 
His  Highness  the  KHAN  OF  KHELAT. 
His  Highness  is  accompanied  by  25  sirdars,  25  superior  officers, 
and  275  followers.    British  Officer,  Major  Sandeman. 


OAMP  OF  SIAM  DEPUTATION, 


No.  E.— SPECIAL. 


Situated  west  of  Hindoo  Bao's  House. 
The  Ambassador  from  the  King  of  giam  is  accompanied  by  a 
suite  of  13  persons  and  20  attendants.    Attended  by  Captain  Tal- 
bot. 
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CAMP  OF  NEPAL  DEPUTATION. 

No.  F. — SPECIAL. 
Situated  "West  of  Hindoo  Eao's  House. 

General  Dhere  Shumsher,  Eana  Bahadoor,  represents  the  Ma- 
haraj  Adhiraj  of  Nepal,  accompanied  by  six  officers  and  an  escort. 


CAMP  OF  MUSCAT  DEPUTATION. 


No.   G.— SPECIAL. 
Situated  West  of  Hindoo  Rao's  House. 
The  deputation  from  the  Khan  of  Muscat  consists  of  a  minister 
and  a  member  of  the  ruling  family. 


SINDHIA'S  CAMP, 


No.  1.— CENTRAL  INDIA. 


His  Highness  Maharajah  JAYAJI  RAO  SINDHIA, 
Bahadoor,  G.C.S.I.,  of  Gwalior. 

Sir  Gunput  Eao,    K.C.S.L,        Bapoo  Sahib. 


Dewan. 

General  Bapoo  Sahib  Awhad. 
Eanoji  Eao  Scindia. 
Yithul  Eao  Scindia. 
Shunkur  Eao  Gursod. 


Tatia  Sahib  Khanwalkur, 
Suntoba  Dada  Sahib. 
Ahsanaly  Sahib. 
Major  Kashee  Eao  Soorway. 
Oapt.  Shumsher  Khan. 
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HOLKAB'S  CAMP. 


No.  2, — CENTRAL  INDIA. 


His  Highness  Maharajah  TTJKAJX  EAO  HOLKAB, 
Bahadoor,  G.C.S.I.,  of  Indore. 

Sivaji  Eao  Holkar,  elder  son.        Govind  Eao,  treasurer. 


Yeshwunt  Eao  Holkar,  young- 
er son. 

Sir     Kashee     Eao  Dadas, 
K.C.S.I. 

Earn  Eao  Narain,  dewan. 

E.  Eughoonath  Eao,  minister. 

Bhowani  Sing  Sur  Nobut. 

Eai  Nanuck  Chund. 

Khuman  Sing,  buxee. 

Col.  Sukharam  Martund. 

Eapoo  Sahib  Bandey . 

Appa  Sahib  Holkar. 


Eamchunder  Vithul. 
Wamon  Eao. 
Mahomed  Azeem  Khan. 
Kanoojee  Goond. 
Sukaram  Gopal. 
Sudasheo  Upadhia. 
Moulvie  Sudur-ud-din. 
Bhikajee  Shibnawis. 
Madho  Eao,  doctor. 
Kunhya  Lai. 
Bapoojee  Madho. 
Sukharam. 


CAMP  Of  BEGUM  OP  BHOPAL, 


No.  3 —CENTRAL  INDIA. 


Her  Highness  Nawab  SHAH  JAHAN  BEGUM, 

G.C.S.I.,  of  Bhopal. 

Nawab  Sadik  Hussein  Khan.         Munshi  Jumal-u-din  Mudar- 

ul-Maban. 
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KEWAH  CAMP. 


No.  4.— CENTRAL  INDIA, 

His  Highness  Maharajah  EAGrHUEAJ  SING-,  Bahadoor, 

G.C.S.L,  of  Eewah. 
Eundimon  Sing,  dewan. 


OOKCHA  CAMP. 


No.  5.— CENTRAL  INDIA, 


Maharajah  PAETAP  SING, 

Eao  G-uneshjoo. 
Eao  of  Simria. 
Sawai  Kumedan,  Bahadoor. 
Jehan  Beg. 
Kumedan  Sirdar  Beg. 
Koowur  Mungul  Sing. 
Koowur  Tubhut  Sing. 
Munshi  Sheodial. 
Pandey  Bhugwan  Dass. 


Bahadoor,  of  Oorcha  (Tehri) 
Pandey  Eooghnundun. 
Lala  Luchmun  Sing. 
Kiledar  Eampershad. 
Eao  Dasva  Bali. 
Nund  Kishore. 
Earn  Bux. 
Lala  Kundun. 
"Wizarut  Hussein. 
Lala  Hurpershad. 


DATTIA  OAMP. 


No>  6.— CENTRAL  INDIA. 
Maharajah  BHAWANI  SING-,  Bahadoor,  of  Dattia. 


Dewan  Munnie  Lall. 
Munshi  Nund  Kishore. 
Eao  Bahadoor  Pahar  Sing. 
Dewan  Bahadur  Subdul  Sing. 
Koowur  Eunjeet  Sing. 
Koowur  Muhiput  Siug. 


Koowur  Hirdesha. 
Eao  Am  an  Sing. 
Munshi  Jai  Lall. 
Pirshit  Tilok  Sing. 
Hakim  Agha  Mahomed. 
Eai  Kulian  Sing. 


DHAE  CAMP. 


No,  7— CENTRAL  INDIA. 


Rajah 

Gopal  Yiswas  Eao  Karbari. 
Govind  Yiswas  Eao. 
Mahadik  Sahib. 
Baba  Pathrekar. 
Bandey  Sahib. 
Daniodhur  Punth. 


,  of  Dhar. 

Earn  Bhao. 

Guneish  Shastree. 

Pooranik. 

Balum  Bhut. 

Bhao  Sahib  Mungekur. 


(    &2  ) 


AN  AND  EAO  PUAB 


DEW  AS  CAMP. 


No.  8.— CENTRAL  INDIA. 

Eajah  KEISHNAJI  EAO  BABA  SAHIB,  of  Dewas 

(senior  branch). 

Jiwajee  Eao  Powar. 
Nilkunt  Eao,  tutor. 
Balkishun. 


SUMPTHAE  OAMP. 
No,  9.— CENTRAL  INDIA. 


Eajah  HINDUPAT,  Bahadoor,  of  Sumpthar. 


(    53  ) 
JOWRAH  CAMP. 
No.  10.— CENTRAL  INDIA. 

Nawab  MAHAMMAD  ISMAIL,  Khan    Bahadoor,  of  Jo w  rah, 

Huzrut  Noorkhan,  minister. 
Jai  Lall,  dewan. 
Pundit  Visheshur  Nath. 

< 

EATLAM  CAMP. 
No.  11. -CENTRAL  INDIA. 

Eajah  J  ASWAN  SING,  of  Eatlam. 

Mir  Shahamat  Ali,  Khan  Bahadoor,  C.S.I.,  political  agent  and 
superintendent. 

Tbakur  Man  Sing. 

Maharajah  Umletha. 

Thakur  Takhat  Sing. 

Munir-u-din. 

PANNA  CAMP. 
No.  12.— CENTRAL  INDIA. 

Maharajah  EUDDAE  PAETAB  SING,  Bahadoor,  K.C.S.I.,  of 

Panna. 


CHIR.KARI  CAMP. 
No.  13.-— CENTRAL  INDIA. 
Maharajah  JAE  SING,  Deo  Bahadoor,  of  ChirkarL 

Shaik  Mahomed  Usman,  minister. 
Chiman  Eao. 
Lyakut  Hussein. 


(    54  ) 
AJEYGrARH. 

No,  14.— CENTRAL  INDIA. 

Maharajah  EANJOE  SING,  Bahadoor,  of  Ajevgarh. 


BIJAWUE  CAMP. 
No.  15.— CENTRAL  INDIA. 


Maharajah  BHAU  PEETAB  SING-,  Bahadoor,  of  Bijawar. 


OHATTERPUR  OAMP. 
No.  16. — CENTRAL  INDIA. 

Eajah  BISHENNATH  SING,  Bahadoor,  of  Chatterpur. 


BEB0J5TDA  OAMP. 
No.  17.— CENTRAL  INDIA. 

Eajah  EUGHBEE  DIAL  SING,  of  Beronda. 


TOREE  OAMP. 
No.  18. — CENTRAL  INDIA. 

Dewan  PIBTHEE  SING,  Jagirdar  of  Toree. 
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JIGNEE  CAMP. 
No.  19.— CENTRAL  INDIA. 

Eao  BHOPAL  SING,  Jagirdar  of  Jignee. 


ALIPURA. 
No.  20.— CENTRAL  INDIA. 

Eao  CELUTTEEPUTTEE,  Jagirdar  of  Alipura. 

PALDEO  GAMP. 
No.  21  —  CENTRAL  INDIA. 

Chobey  UNEODH  SING,  of  Paldeo. 

PIPLODA  GAMP. 
No.  22.— CENTRAL  INDIA. 

Thakoor  DO  OBEY  SING,  of  Piploda. 


GAMP  OP  DHOLPUR  EAJA. 
No.  1. — RA  JPUTAN  A. 

His  Higbness  Mabaraj  Eana  NEHAL  SING,  Babadoor, 

Dbolpur. 

Kanwar  Hardeo  Sing.  Zenoo  Deen. 

Laloo  Lucbinan  Sing.  Laloo  Narain  Sing. 

Jemadar  Oomar  Kban. 
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OAMP  OP  KAEAULI  MAHAEAJAH, 
No.  2. — RAJPUTANA. 


Maharajah  AE  J  AN  PAL, 

Thakur  Maluk  Pal. 
Nukar  Pal. 
Chowdri  Sham  Lai. 
Jabedar  Dhip  Sing. 
Jemadar  Pazul  Easal  Khan. 


Deo  Eahadoor,  of  Karauli. 

Injat  Nath  Pal. 
Dewan  Buldeo  Sing. 
Eajab  Bahardur. 
Thakur  Surjan  Pal. 


OAMP  OP  BHUETPOEE  EAJAH. 
Uo.  3.— RAJPUT  A  1ST  A. 
Maharajah  JUSWUNT  SING,  Bahadoor,  of  Bhurtpore. 


OAMP  OP-BUHDI  EAJAH. 
No.   4.— RAJPUTANA. 
His  Highness  Maharao  Eajah  EAM  SING,  Bahadoor,  of  Bundi. 
Arjan  Sing.  Goburdun  Sing. 

IndurSal.  Hanot  Sing. 

AmratSal.  Bhugwunt  Sing. 

Durjan  Sal. 


OAMP  OP  KISHENGAEH  EAJAH. 
No.  4— RAJPUTANA. 
Maharajah  PIETHI  SING,  Bahadoor,  of  Kishengarh. 


(    5?  ) 
CAMP  OF  NAWAB  OP  TOM- 


No.  5.— RAJPUTANA. 


Nawab  MAHAMMAD  IBRAHIM,  Khan  Babadoor,  of  Tonk 

Abmad  AU  Khan. 
Abdullah  Khan. 


Sahibzadah  Hafiz  Mahomed 
Ibadullah,  Khan  Sahib, 
prime  minister. 

Mahomed  Akram  Khan. 

Abdul  Eahman  Khan. 

Ahmad  Khan. 

Ahmad  Ullah  Khan. 

Mahomed  Khan  (son  of  Ma- 
homed Jaymal  Khan). 

Hamid  Khan. 

Addul  Rahim  Khan. 

Abdul  Majid  Khan. 

Mahomed  Shun  TJjlah  Khan. 

Nuruddin  Khan. 

Ahmad  Tar  Khan. 

Abdul  Eayuf  Khan. 


Mahomed  Khan. 
Mahomed  Khan. 
Hafiz   Mahomed  Inayatullah 
Khan. 

Mahomed  Khan  (son  of  Abdul 
Kariin  Kban). 

Hafiz  Mahomed  Ishak  Khan. 

Hafiz  Abdul  Wabab  Khan. 

Abdul  Sumad  Khan. 

Abdullah  Khan. 

Mahomed  Saiad  Khan. 

Mahomed  Isfand  Yar  Khan, 

Imdad  Ullah  Khan. 


OAMP  OP  ALWAE  RAJAH- 


No.  6.-RAJPUTANA. 


Maharao  RAJAH  MANGA  L 

Thakur      Sultan    Sing,  of 
Thana. 

Pundit  Rup  Narain. 

Rao  Gopal  Sing. 

Thakur  Kerat  Sing. 

Thakur  Hati  Sing. 

Ressaldar  Bhupal  Sing. 

Thakur  Mungul  Sing,  mem- 
ber  of  state  council- 


SING,   Babadoor,  of  Alware 
Thakur  Beri  Lai. 
Thakur  Buldeo  Sing. 
Baksbi  Rao  Har  Buksh. 
Mr.  Thomas  Heatherly,  depy. 
collr. 

Ressaldar  Oomrao  Sing. 
Ressaldar  Kuman  Sing, 
Khawas  Sheo  Buksh. 
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GAMP  OF  JODHPUE  EAJAH. 

No.  7-BAJPUTANA. 

His  Highness  Maharajah  J  AS  WANT  SING,  Bahadoor, 

G.C.SJ.,  of  Jodhpur. 
Maharaj  Kishoor  Sing  Sahib.        Maharaj  Bahardur  Sing  Sahib 
Thakur  Eaipur.  Thakur  Asob. 

jFaizullah  Khan  Sahib.  Wazir  Alii. 

OAMP  OP  TJDAIPUE  MAHAEANA. 
Kos.  8  &  lO.— RAJ  PUT  AN  A. 

His  Highness  Maharana  SAJJAN  SING-,  of  Udaipur. 


"iRofllo  "R.onii 
JDcU.lt!  XvaUJi. 

Barith  Chitar  Bhuiii. 

1Y16J6  -LVdVYdilji. 

Bedain  Eaoii. 

Ancmrl  Rnwfltll 

Parsoli  Baoii. 

Hamergarh  Bawatji. 

Karjali  Babaji. 

Tane  Baj. 

Lave  Thakur. 

Purdhan. 

Kelve  Thakur. 

Badle  Kanwarji. 

Gogude  Kanwarji. 

Parsoli  Kanwarji. 

Palri. 

Baba  Taseh  Singhji. 

Kherabad  Walonka  Betta. 

Mania  Bukhtawar  Singhji. 

Mama  Amar  Singhji. 

Banbore  Bawatji. 

Kakariye. 

ISiana. 

Sampurawala. 

Baterre  Walonka  Betta. 

Banram  Walonka  Betta. 

Doulutgarh  Walonka  Betta. 

Maturi. 

Boraj . 

Boraj ka  Khera. 

Karan  Singhji. 

Jewana. 

Turkan. 

Chobhan  Luchmunji. 

Batkore  Prathi  Singhji. 

Churawat  Onarji. 

Bangat. 

Bathor  Morji. 

Ara  Ham  Lalji. 

Dudwaran  Sanwalji. 

Dudwaram  Onarji. 

Bakhtawarji. 
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CAMP  OP  JHALLAWAR  RAJAH, 

No.  9. — RAJPUTANA. 


Maharaj  Eana  ZALIM  SING,  Bahadoor,  of  Jhallawar. 

Thakur  Bizai  Sing.  Baj  Gopal  Das. 

Thakur  Narput  Sing.  Thakur  Indur  Sing. 

Thakur  Guman  Sing.  Dhabai  Onkar  Nath. 

Seth  Harkechand.  Bahora  Nathu  Lai. 


OAMP  OF  THE  JAIPUR  RAJAH. 


No.  13.— RAJPUTANA. 


His  Highness  Maharajah  SEWAE  BAM  SING,  Bahadoor, 

G.CS.L,  of  Jaipur. 

Thakur  Gobind  Sing.  Baune  Beejey  Sing. 

Thakur  of  Oonarah.  Bao  Bajah  Ketree. 

Eao  Bajah  Seekur.  Thakur  of  Digi. 

Thakur  of  Nawulgurh.  Thakur  Patten  Sing,  prime 

_    .  minister. 
Eao  Bajah  of  Doolah. 


Bajpootana 

The  Bajah  of  Bhiinae. 
Thakur  of  Sawar. 
Thakur  of  Massooda. 
Bajah  of  Peesangun. 
Thakur  of  Joonean.' 
Thakur  of  Deoleea. 
Thakur  of  Khurwah. 
Thakur  of  Bundunwarrah. 


Nobles. 

The  Bajah  of  Bajgurh. 

The  Diwanjee  of  the  Durgah 

JChwajeh  Sahib. 
The  Mootwullee  of  the  Durgah 

Khwajeh  Sahib. 
Seth  Sumeer  Mull. 
Seth  Chund  Mull. 
Meer  Nizam  Ali. 


(    60  ) 

CAMPS  OF  CHIEFS  ATO  NOBLES,  BOMBAY  PEESIDENC  Z 


No.  I. 

Mir  Ali  Murad  Khan,  of 
Khairpur. 

No.  2. 

His  Highness  Mohabbat 
Khan,  K.O.S.I.,  Nawab  of 
Junagarh. 

"No.  3. 

Maharana  Grambhir  Siugji' 
Eajah  of  Eaj  Pipla. 


No.  4. 

His  Highness  Jam  Shri  Wib- 
haji,  of  Nowanagar. 

No.  5. 

His  Highness  Takht  Singji, 
Thakur  of  Bhaunagar. 


No.  6. 
The  Thakur  Saheb  of  Morvi. 


Bombay  Native  Gentlemen 

Hon.  Eao  Saheb  Wishwanath 
Narayen  Mandlik. 

Hon.  Nacoda  Mahommed  Ali 
Eogay. 

Sir     Jamset]*ee  Jeejeebhoy, 
Bart.,  C.S.I. 

Haji  Ismael  Haji  Habib,  Esq. 
Byramjee   Jeejeebhoy,  Esq., 
C.S.I. 

Shantaram  Narayen,  Esq. 
Eughoonath  Narayen  Khote, 
Esq. 

Sir    Mungaldass  Nuthoobhoy, 
Kt., C.S.I. 


(not  "being1  ruling*  chiefs). 
Morarjee  Goculdass,  Esq. 

Hon.  Eao  Bahadoor  Becher- 
dass  Ambaidass,  C.S.I. 

Eao  Bahadoor  G-opalrao  Huri. 
Khunderao  Saheb  Easte. 
Mir  Sayed  Alam  Khan  Saheb, 
Nawab  of  Behte. 

Jugjivandass  Khooshaldass. 
Mir  Ghulam  Baba. 

Yehridass     Ajoobhai  alias 

Bapu  Saheb. 
Eao  Bahadoor  Shumboo  Per- 

sad. 


British  Officers  Attached. 
Col.  W.  C.  Parr.  Mr.  Eitzgerald. 

Capt.  a.  E.  Hancock.  Dr.  L.  S.  Bruce. 

„    Simpson.  Capt.    G.  C.  Sertorius, 

„  Humphrey. 
Mr.  Peile. 


asst.  qr.  mr.-genl. 


7 
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CAMPS  OP  OHIEPS  AND  NOBLES,  MADRAS  PRESIDENCY, 


1.  Tbe  Prince  of  Arcot. 
Brothers. 
Ondut  Audoulah,  Baha- 
door. 

Madziz  Audoulah,  Baha- 
door. 


3.  The  Earn  of  Tanjore. 

Luckorain  Sahib,  husband. 


3.  The  Zemindar  of  Pittapur. 


5.  Geypoti  Kao. 
7.  Baineenger. 


Son. 

Kurum  Moollah  Khan. 

Secretary. 
Hyder  Jung  Bahadoor. 

In  charge. 

Lieut.- Col.  Tyrrell,  M  N.L 

Mrs.  Firth,  interpreter. 


4.  The  Zemindar  of  Elliapu- 
ram. 

6.  Humayoon  Bahadoor. 
8.  Muteesamee  Ayer. 


CAMP  OP  RAJAH  OP  JHIND. 


No.  3.— PUNJAB, 


His  Highness  Kajah  KAGHBEEK  SING,  Bahadoor,  G.G.S.L 

of  Jhind. 

Hur  Suroop.  Button  Sing. 

Eaheem  Buksh.  Bir  Sing. 

paiz  Mahomed  Khan. 

Shumbunath. 

AbasAli.  NujjufAlh.^ 
Chundoo  Lall.  Summnnt  Sing. 

Earn  Gopal.  Mohur  Sing- 

TXttum  Sing.  Ummur  Khan. 

Juggut  Sing. 


(    62  ) 
GAMP  OP  THE  NABHA  EAJAH. 


No.  4.— PUNJAB. 


Bajah  HIEA  SING,  Babadoor,  of  Nabha. 

Dewan  Bisbun  Sing.  Hakeem  Abuied  Bux. 

Mir  Wazir  AH,  judge,  adaw-  Mir  Munsbi  Earn  Dial  Mull. 

lutee.  Budroodeen  Khan,  bukshee. 

Agent  Dewan  Sing.  Nazim  Monubber  Ali  Khan. 

Sheristadar  Sudur  Sing.  Hakim  Sudroodeen. 
Sirdar  Sham  Sing. 


CAMP  OP  THE  YAEKUND  ENVOY. 


No.  5.— PUNJAB. 


H.  E.  SEYYID  YAIOJB  KHAN,  Envoy  from  Yarkand. 


CAMP  OP  PUNJAB  EOBLES. 


No.  6.— PUNJAB. 


1.  Eajab  Hurbun  Sing  of  Lahore,  in  camp. 
Sirdar  Earn  Mool  Sing. 

2.  Eajab  Sir  Sib  Dial  Sing,  K.C.S.I.,  in  camp. 
Sirdar  Churrun  Dass. 

3.   

4.  Eajab  Amar  Chand  of  Nadaun,  in  the  city, 

5.  Kanwar  Harnam  Sing  of  Kapurthala,  in  Punjab  civil  camp, 

6.  Sirdar  Bikraman  Sing,  Bahadoor,  of  Kapurthala,  in  camp. 

7.  Sbahzada  Shapur  of  Ludhiana,  in  camp. 

8.  Nawab  Sarfaraz  Khan,  Sadozai  of  Dehra  Ismael  Khan,  in  camp, 
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CAMP  OF  PUNJAB  NOBLES. — (Continued.) 


9.    Nawab  Ghulam  Hassan  Khan,  Alizai  of  Dehra  Isinael  Khan, 
in  camp. 

10.  Nawab  Muhammad  Akram  Khan,  C.S  L,  of  Hazara,  in  camp. 

11.  Baba  Khem  Sing,  Bedi  of  Eawalpindi,  in  camp. 

12.  Sirdar  Ajit  Sing,  Atari wala  of  Amritsar,  in  city. 

13.  Sirdar  Surat  Singh,  Majithia,  C.S.T.,  of  Amritsar,  in  camp. 

14.  Nawab  Nawazish  Ali  Khan,  Kazibash  of  Lahore,  in  camp. 

15.  Captain  Golab  Sing  of  Atari,  Amritsar,  in  Viceroy's  camp. 

16.  Sirdar  Jiwan  Sing,  Buriya  of  LTmballa,  in  camp. 

17.  Muhammad  Hyat  Khan,  O.S.L,of  Eawalpindi,  in  Press  camp. 

18.  Bahadoor  Sher  Khan,  Bangash,  Khan  Bahadoor,  of  Kohat,  in 

camp. 

19.  Sirdar  Uttam  Sing  of  Eampore  (Malaudh),  Ludhiana,  in 

camp. 

20.  Mir  Bakar  Ali  Kban  of  Kotaha,  Umballa,  in  camp. 

21.  Malik  Fateh  Sher  Khan,  Khan  Bahadoor,  of  Shahpur,  in 

camp. 

22.  Malik  Sher  Muhammad  Khan,  Khan  Bahadoor,  of  Shahpur, 

in  camp. 

23    Bhai  Charanjit  Sing  of  Lahore,  in  camp. 

21.    Guru  Fatah  Sing  of  Kot  Harsahai,  Ferozepore,  in  camp. 

25.  Fatah  Khan,  Gheba  of  Kot,  Eawalpindi,  in  camp. 

26.  Pundit  Manphul,  C.S.L,  of  Lahore,  in  city. 

27.  Nawab  Abdul  Majid  Khan,  Mooltani,  Saddozai  of  Lahore,  m 

camp. 

28     Ghulam  Kadir  Khan,  Khakwani  of  Mooltan,  in  camp. 

29.  Mian  Shah  Nawaz  Khan,  Sarai  of  Dehra  Ghazi  Khan,  m 

camp. 

30.  Bajah  Jahandad  Khan,  Ghakkar  of  Hazara,  in  camp. 

31    Malik  Sahib  Khan,  O.S.I,  Tiwanna  of  Shahpur,  m  camp. 

32.  Muhammad  Sarfaraz  Khan,  Mohmand  of  Peshawar,  rn  camp. 

33.  Arbab  Abdul  Majid  Khan,  Khalil  of  Peshawur,  in  camp. 
34    Ali  Wardi  Khan  of  Derajat,  in  camp. 

35.    Muzafiar  Khan  of  Hangu,  Bangash  of  Kohat,  m  camp. 
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CAMP  OF  PUNJAB  NOBLES. —  ( Continued,) 

36.  Malik  Aulia  Khan  of  Rawalpindi,  in  camp. 

37.  Malik  Fatah  Khan  of  Rawalpindi,  in  camp. 

38.  Ayaz  Khan  of  Bannu,  in  camp. 

39.  Imam  Baksh  Khan,  Mazari  of  Dehra  Ghazi  Khan,  in  camp. 

40.  Jamal  Khan,  Laghari  of  Dehra  Ghazi  Khan,  in  camp. 

41.  Bahadoor  Khan,  Khosa  of  Dehra  Ghazi  Khan,  in  camp. 

42.  Miran  Khan,  Drishak  of  Dehra  Ghazi  Khan,  in  camp. 

43.  Ghulam  Haidar  Khan,  Gurchani  of  Dehra  Ghazi  Khan,  in 

camp. 

44.  Ghulam  Haidar  Khan,  Lund  of  Dehra  Ghazi  Khan,  in  camp. 

45.  Fazl  Ali  Khan,  Kasrani  of  Dehra  Ghazi  Khan,  in  camp. 

46.  Dost  Muhammad  Khan,  Bozdar  of  Dehra  Ghazi  Khan,  in 

camp. 

47.  Kaure  Khan,  Khetran  of  Dehra  Ghazi  Khan,  in  camp. 

48.  Fakir  Zahur-ud-din  of  Lahore  (Ludhiana),  in  camp. 

49.  Fatteh  Khan,  Dhrek  of  Rawalpindi,  in  camp. 

50.  Rai  Mull  Sing  of  Lahore,  in  camp. 

51.  Khan  Muhammad  Shah,  Khan  Bahadoor,  of  Amritpar,  in  city. 

52.  Mian  Muhammad  Jan,  Kashmiri  of  Amritsar,  in  city. 

53.  Rai  Sahib  Sing  of  Delhi,  in  city. 

54.  Rai  TJmrao  Sing  of  Delhi,  in  city. 

55.  Pandit  Moti  Lall  of  Lahore,  in  camp  of  Lieut.-Govr.  of  the 

Punjab. 

OAMP  OP  EAJAH  OF  MANDL 
No.  7. — PUNJAB, 


Rajah  BIJAE  SEIN,  Bahadoor,  of  Mandi, 
Wuzir  XT t turn  Sing. 
Sirdar  Mir  Bag  Sing. 
Sirdar  Mir  Man  Sing. 
Sirdar  Mir  Jai  Sing. 
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OAMP  01  RAJAH  OF  NAHAfl. 


No.  8. — PUNJAB. 


Bajah  SHAMSHEE  PAEKASH,  Babadoor,  K.C.S.L, 

of  Nahan  (Siramr). 
Sirdar  Surat  Sing. 
Kishun  Lall,  tutor. 


OAMP  OF  RAJAH  OF  MALERKOTLA, 


No.  9. — PUNJAB. 


Nawab  MAHAMMAD  IBEAHIM  ALI,  Khan  Bahadoor, 

Malerkotla. 

Pundit  Mobun  Lall. 


OAMP  OF  RAJAH  OF  FARIDKOT, 


No.  10. — PUNJAB. 


Bajab  BIKEAM  SING,  Babadoor,  of  Faridkot. 
Sirdar  Earn  Sing. 
Sirdar  Narain  Sing. 
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CAMP  OP  EAJAH  OP  BILASPUE. 

No.  11. — PUNJAB. 

EajahHIEA  CHAND,  of  Bilaspur  (Khyher). 

OAMP  OP  EAJAH  OP  CHAMBA. 
No.  12. — PUNJAB. 
Eajah  SHAM  SING,  of  Chamba. 

OAMP  OP  EAJAH  OP  SUKET, 

No,.   13.— PUNJAB. 
Eajah  EUDDAE  SEIN,  of  Suket. 

CAMP  OP  THE  KASHMIE  MAHAEAJAH. 
No.  1.- PUNJAB. 

His  Highness  Maharajah  EANBIE  SING-,  Bahadoor,  G-.C.S.L, 

of  Jammu  and  Kashmir. 
Dewan  Jowalla  Sahai.  Wazir  Sib  Churn. 

Dewan  Anant  Earn.  Comdt.  Jodh  Sing. 

Dewan  Gobind  Sahai.  Dewan  Karram  Ohand. 
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OAMP  01  THE  BHAWALPUK  NAWAB. 


No    2.— PUNJAB. 


Nawab  SADEK  MAHAMMAD,  Khan  Bahadoor,  of  Bhawalpur. 

Capt.  J.  Burne,  and  Mr.  J.  0.  Col.  C.  C  .Minchin,  pol.  agent. 

Doran,  tutor.  Capt.  S.  Beckett,  asst.  do. 

Mr.  J.  W.  Barnes.  Dr.  J .  Young,  M.D. 

Nazim  Noor  Mahomed  Khan.  Pundit  Lalljee  Pershad,  judge. 

Dewan  Juttoo  Mull.  Narim  Shaik  Eerozedeen. 

Comdt.  Sher  Shah  &  Subadar-  Band  Master. 

Major  Grama  Shah. 


CAMPS  OF  CHIEPS  AND  NOBLES,  N.-W.  PEOTOTOES. 

No.  1. 

His  Highness   Nawab    MAHAMMAD  KALB   ALI,  Khan 
Bahadoor,  G.C.S  L,  of  Eampur. 


No.  2. 

His  Highness  the  EAJAH  OF  TEHEEE  (Gurhwal). 

No.  3. 

His  Highness  Maharajah   ISWARIPARSHAD  NARAYAN 

SING,  Bahadoor,  of  Benares. 


Nobles. 

,    t~\ •  i     -o„~  1  Savad  Ali  Shah,  Nawab 

I.  Kajah  Sir  Dmkur  Eao.  ^fSardhana. 

II.  Mahendra  Mahen  d  r  a  am  g;     c  s  l  >  Eajah 

Sing,  Bajab  of  Bhada-  z       q{  Mursan. 

war. 
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CAMPS  OF  CHIEFS,  AND  NOBLE P,  ]ST.-W.  P. — ( Contd.) 

2.  Eajah  Shiva  Pershad. 

2|.  Bain  Pertab  Sing,  Eajah 
of  Mainpuri. 

3.  Dilsukh   Eai,    Eajah  of 

Bilram. 


3 J.  Narotan   Sing,  Eajah  of 
Eka. 

4.  Sheoraj  Sing,  C.S.I.,  Eajah 

of  Kashipur. 

4 J.  Jagah  Nath  Sing,  Rajah  of 
Pa  way  an. 

5.  Eajah  Kalka  Pershad. 

5 J.  Jaga  Sing,  Eajah  of  Taj- 
pnr. 

6.  Rauinast  Sing,  Eajah  of 

Katehra. 

6J.  Kesho  Rao  Dinkur,  Rajah 
of  Grursarai. 

7.  Raghonath  Sing,  Eajah  of 

Kura  • 


17 1 


8. 


Earn  Chunder  Sing,  Eajah 
of  Eijow. 


8 J.  Rajah  Jaikishun Das,C.S.I. 


2.  Azinat  Ali  Khan,  Nawab 
of  Karnal. 

2 J.  Mahomed  Paiz  Ali  Khan, 
Nawab  of  Pahasu. 

3.  Rain  Sing,  Rajah  of  Bansi. 

3|.  Lachman  Sing,  Rajah  of 
Asothur. 

4.  Kishan  Partab,  Bahadoor 

Sahai, Rajah  of  Tamkulu. 

4|.  Uday  Narayan  Mai,  Rajah 
of  Maghouli. 

5.  Mahesh  Sitta  Buksh  Sing, 

Rajah  of  Basti. 

5 1.  Bbawani     Gb'rdani  Pal, 
Rajah  of  Mahuli. 

6.  Lai    Ram  Partab  Sing, 

Rajah  of  Manda. 

6  J.  Ban  spat  Sing,  Rajah  of 
Bar  a. 

7.  Tejhal  Sing,  Rajah  of  Daia. 
7|.  Rajah  Shainbu  Narayan 

Sing. 

8.  Rajah  Shiva  Prasada,  C.S.I. 

8£   Thaknr  Pershad  Narain, 
Rajah  of  Huldi. 


CAMPS  OF  CHIEFS  AND  NOBLES,  OENTEAL  PBOVINOES. 


Tents  in  Street  running  North 
and  South. 

1.  Rajah  of  Kalahandi. 

2.  Rajah  of  Sonepur. 

3.  Rajah  of  Bamra. 


Tents  in  Street  running1  East 
and  "West. 

1.  Rajah  Janoji  Bhonsla. 

2.  Nana  Ahir  Rao. 

3.  Ahilji  Ahir  Rao. 
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CAMPS  OF  CHIEFS  &  NOBLES,  CENTRAL  PROVINCES.— r Contd.) 

4.  Rajah  of  Chinkhadan.  4.  Krishna  Rao  Goojur. 

5.  Rajah  of  Nandgaon.  5.  Eamchunder  Rao. 

6.  Raghoba  Mohitea. 

7.  Nana  Chitnawur. 

8.  Africhund,  Rai  Babadoor, 

9.  Rajab  Suliman  Sbab. 

10.  Rajab  Kauiran  Sbab. 

11.  Zemindar  of  Abiri. 

12.  Kburshed  Hassan. 

13.  Yadho  Rao  Pandi. 

14.  Rajab  of  Taliga. 

15.  Baboo  Balwant  Rao. 

16.  Ram  Rao  Krishna  Rao. 

17.  The  Bhuskata. 


CAMPS  OP  NOBLES  AND  NATIVE  GENTLEMEN,  BENGAL. 

Maharajah  KRISHNA  PURTAB  SAHI,  Bahadoor,  of  Huttooah, 

Baboo  Jagoonun  Pershad  Na-  Rugboobur  Dyal. 

rain  Sing.  Sew  Raj  Lali. 

Goorhoo  Ojab.  Khaja  Abmed  Hossain. 

Debi  Patuck.  Ram  G-opal  Sing. 

Ramoogra  Sing.  Debi  Pandey. 

Sher  Purtab  Narain.  Chorni. 

Nawab  AMIR  ALI,  Khan  Babadoor. 
Afzuloodeen  Ahmed.  Bagorlori  Tahman. 

Wajid  Hoseain.  Vr.  Hashim. 
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CAMPS  OF  NOBLES,  &C5  OF  BENGAL. — ( Contd.J 

Maharajah  Sir  JYMUNGUL  SING,  Bahadoor,  K.C.S.I, 

of  Bhaugulpore. 

Eajah  Sheo  Pershad  Sing.  Ban  AH  Khan. 

Konwur  Hurpershad  Sing.  Bhikari  Lall. 

Konwur  Isripershad  Sing.  Smnbhoo  Sohaie. 

Konwur  Goorpershad  Sing.  Pir  Ali. 

Lala  Purineshuripershad  Sing.  Haji  Mahomdee. 

Lala  Sardahpershad  Sing.  Shaik  Abdool  Hamid. 


Nawab  STUD  ASGHUB  ALI,  Khan   Bahadoor,   Diter  Jung, 

C.S.I. 

Nawab  Ahmed  Ali,  Khan  Bahadoor. 
Mahomed  Sharif. 


Maharajah  MAHESHUE  BUKSH  SING,  Bahadoor,  of  Doomraon* 

Eajah  Badah  Pershad  Sing.  Wahidoodin. 
Jyprakash  Lall.  Bandhir  Parehad. 

Lalla  Dalloo  Lall.  Baboo  Bamain  Sing. 


Eajah  NIBPINDAB  NAEAIN  BHOOP,  of  Cooch  Behar. 

Jogendur  Narain  Konwar. 
St.  John  Kneller,  Esq. 


Eajah  HUEBULLUB  NAEAIN  SING-,  Bahadoor,  of  Sombursah. 


Maharajah  SUKH  MESUE  SING,  Bahadoor,  of  Durbungah. 

Baboo  Eameshwur  Sing. 
„    Loteshwur  Sing. 


Eajah  Harendra  Krishna,  Bahadoor. 
Eajah  Jotendro  Mohun  Tagore,  Bahadoor. 
Baboo  Jagodanund  Mookerjee. 
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CAMPS  OF  NOBLES,  &C,  OF  BENGAL.— (Continued.) 

Moulvie  Abdool  Latif,  Khan  Bahadoor. 
Nawab  Mahomed  Amir  Ali,  Khan  Bahadoor. 
„    Hussan  Ali,  Khan  Bahadoor. 

Anwur  Shah,  eldest  son  of  ex-King  of  Oudh. 


OUDH  OAMP. 

Members  of  the  ex-Koyal  Family. 
JSTawab  Mirza  Mahomed  Mustaffa  Ali  Hyder,  Bahadoor. 
Nawab  Mirza  Suliman  Kudr,  Bahadoor. 
Nawab  Mumtazuddowla,  Bahadoor. 


Talukdars- 

The  Hon'ble  Sir  Dig  Bejae  Sing,  Bahadoor,  K.C.S.L,  Maharajah 

of  Bulrampur. 
Lai  Trilokinath  Sing  of  Shahganj. 
Eajah  Hanwant  Sing,  Bahadoor,  of  Kalakankar. 
Eajah Hardeo  Baksh,  Bahadoor,  C.S.I.,  of  Katiari. 
Eudr  Partab  Sing  of  Dehra. 

Eajah  Amir  Hassan  Khan,  Bahadoor,  of  Mahmudabad. 

Eana  Shankar  Baksh,  Bahadoor,  of  Khajurgaon. 

Eajah  Farzan  Ali,  Khan  Bahadoor,  of  Jehangirabad. 

Eajah  Jang  Bahadoor,  Khan  Bahadoor,  of  Nanpara. 

Mahomed  Kazim  Hassain  Khan  of  Paintipur. 

Eajah  Joymohan  Sing  of  Kamrawan. 

Eajah  Anoudh  Sing,  Bahadoor. 

Eajah  Joymohan  Sing,  Bahadoor,  of  Chandapur. 

Eajah  Indra  Bikram  Shah  of  Khyrigurh. 

Eajah  Maneshnr  Baksh  of  Mullapur. 

Thakur  Sarabjit  Sing  of  Eamnagar. 
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OUDH  OAMY.—CContd.) 
Rajah  Sher  Bahadoor  Sing  Bahadoor,  of  Kaniar. 


1  of  Baundi, 
J 


Sirdar  Autar  Sing  of  Bela  Bhela. 

Chandhai  Mahomed  Khaclat  Hussain,  Bahadoor,  of  Kakrati. 

Thakur  Bishnath  Baksh  of  Hasnapur. 

Baboo  barabjit  Sing  of  Tikooi. 

Thakur  Buldeo  Baksh,  Bahadoor,  of  AkhoL 

Kaziin  Hussain  Khan  of  Bhatwamow. 

Rai  Ibrahim  Bali  of  Eampur. 

Seth  Sitaram  of  Maizuddinpur. 

Thakur  Ajudhia  Baksh,  Bahadoor,  of  Narinpur  Charhar* 
Nawab  Ali  Khan  of  Maila  Eaeganj. 
Mirza  Abbas  Beg,  Bahadoor,  of  Baragaon. 


Officials. 

Capt.  IVank  Barrow,  B.S.C.,  assistant  commissioner. 
Mirza  Kalb  Ali  Khan,  extra  assistant  commissioner. 


IN  GAMP  OP  CHIEF  COMMISSIONER  OF  BUKMAH. 


Burmese  Gentlemen. 


Moung  Oon. 
Moung  Bah  Too. 
Oo  Pan  G-yee. 


Tha  Dway. 
Pha  Pyoo. 
Moung  Huyeen. 


FOREIGN  DEPARTMENT. 


NOTIFICATION, 

POLITICAL. 

Simla,  the  18th  August  1876. 
No.  1891P. 

PROCLAMATION. 

As  Viceeot  and  Governor  - General  op  India,  I  hereby 
publish  for  the  information  of  the  Governors,  Administrators, 
Princes,  Chiefs,  Nobles,  and  Peoples  of  this  Empire,  the  subjoined 
Act  passed  by  the  Imperial  Parliament  of  Great  Britain  and  Ire- 
land on  the  twenty-seventh  day  of  April,  in  the  year  of  Our  Lord 
one  thousand  eight  hundred  and  seventy-six,  together  with  a 
Royal  Proclamation,  dated  at  the  Court  of  "Windsor  the  twenty- 
eighth  day  of  April  one  thousand  eight  hundred  and  seventy- six,  in 
the  thirty-ninth  year  of  HER  MAJESTY'S  reign,  transmitted  to 
this  Government  by  the  Most  Hon'ble  the  Secretary  op  State 
por  India  in  his  Lordship's  Despatch-. No.  70  of  the  13th  July  1876. 

Moreover,  I  now  publicly  notify,  under  this  my  hand  and 
seal,  that  it  is  my  intention  to  hold  at  Delhi,  on  the  1st  day  of 
January  1877,  an  Imperial  Assemblage  for  the  purpose  of  proclaim- 
ing to  the  QUEEN'S  subjects  throughout  India  the  gracious  senti- 
ments which  have  induced  HER  MAJESTY  to  make  to  HER 
Sovereign  Style  and  Titles  an  addition  specially  intended  to  mark 
HER  MAJESTY'S  interest  in  this  great  Dependency  of  HER 
Crown,  and  HER  Royal  confidence  in  the  loyalty  and  affection  of 
the  Princes  and  Peoples  of  India. 

To  this  Assemblage  I  propose  to  invite  the  Governors, 
Lieutenant-Governors,  and  Heads  of  Administrations,  from  all 
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parts  of  the  QUEEN'S  Indian  Dominions,  as  well  as  those  Princes, 
Chiefs,  and  Nobles,  in  whose  persons  the  antiquity  of  the  past  is 
associated  with  the  prosperity  of  the  present,  and  who  so  worthily 
contribute  to  the  splendour  and  stability  of  this  great  Empire. 

I  shall  forthwith  issue  such  orders  in  Council  as  may  be  suit- 
able to  the  historical  importance  of  the  occasion,  and  in  conformity 
with  the  desire  which  will  be  felt  by  all  HEK  MAJESTY'S  sub- 
jects in  India  to  manifest  the  affection  they  cherish  for  their  august 
SOYEEEIGN  by  public  rejoicings  and  appropriate  demonstrations 
of  loyalty. 

Dated  at  Simla,  this  eighteenth  day  of  August  1876. 

(Sd.)  LYTTON. 

ANNEXTJRE8, 
[39  Yic,  Cap.  10.] 

No.  1.  ] 

An  Act  to  enable  Her  Most  Gracious  Majesty  to  make  an 

addition  to  the  Eoyal  Style  and  Titles  apper- 
taining to  the  Imperial  Crown  of  the  United 
Kingdom  and  its  Dependencies.    [27th  April  1876.] 

[Transmitted  in  Secretary  of  State's  Despatch  Ko.  28  (Legislative)  of  29th  June  1876.] 

Wheeeas  by  the  Act  for  the  Union  of  Great  Britain  and 

Ireland  passed  in  the  fortieth  year  of  the  reign 
A3Dai8co°G*m"  °"  67,  of  His  late  Majesty  King  George  the  Third, 

chapter  sixty-seven,  it  was  provided  that  after 
such  Union  as  aforesaid  the  Eoyal  Style  and  Titles  appertaining  to 
the  Imperial  Crown  of  the  United  Kingdom  and  its  Dependencies 
should  be  such  as  His  Majesty  by  His  Eoyal  Proclamation  under  the 
Great  Seal  of  the  United  Kingdom  should  be  pleased  to  appoint  ; 

And  whereas  by  virtue  of  the  said  Act  and  of  a  Eoyal  Pro- 
clamation under  the  Great  Seal,  dated  the  first  day  of  January  one 
thousand  eight  hundred  and  one,  the  present  style  and  titles  of 
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Her  Majesty  are  "  Victoria  by  the  Grace  of  God  of  the  United 
Kingdom  of  Great  Britain  and  Ireland,  Queen,  Defender  of  the 
Faith  :" 

And  whereas  by  the  Act  for  the  better  government  of  India 

passed  in  the  Session  of  the  twenty-first 
2iand22Vic.)c.J06.     and  twenty_second  years  of  the  reign  of 

Her  present  Majesty,  chapter  one  hundred  and  six,  it  was  enacted 
that  the  Government  of  India,  theretofore  vested  in  the  East  India 
Company  in  trust  for  Her  Majesty,  should  become  vested  in  Her 
Majesty,  and  that  India  should  thenceforth  be  governed  by  and  in 
the  name  of  Her  Majesty,  and  it  is  expedient  that  there  should 
be  a  recognition  of  the  transfer  of  Government  so  made  by  means 
of  an  addition  to  be  made  to  the  style  and  titles  of  Her  Majesty  : 

Be  it  therefore  enacted  by  the  Queen's  Most  Excellent  Ma- 
jesty, by  and  with  the  advice  and  consent  of  the  Lords  Spirituai 
and  Temporal,  and  Commons,  in  this  present  Parliament  assembled, 
and  by  the  authority  of  the  same,  as  follows  :— 

It  shall  be  lawful  for  Her  Most  Gracious  Majesty,  with  a 

view  to  such  recognition  as  aforesaid  of 
n^^ti^to^tolS    the  transfer  of  the  Government  of  India, 

titles  of  Crown.  ^    ^  proclamation  under  the 

Great  Seal  of  the  United  Kingdom,  to  make  such  addition  to  the 
Style  and  Titles  at  present  appertaining  to  the  Imperial  Crown 
of  the  United  Kingdom  and  its  Dependencies  as  to  Her  Majesty 
may  seem  meet. 


No.  2.] 

No.  70,  dated  India  Office,  13th  July  1876. 
From— Her  Majesti's  Secretary  oe  State  eor  India, 
To — The  Government  oe  India. 
I  forward  herewith,  for  the  information  of  Tour  Excellen- 
cy's Government,  copy  of  the  Queen's  Proclamation  notifying  the 
assumption  by  Her  Majesty  of  the  title  of  "  Empress  of  India." 
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2.  This  act  on  the  part  of  Her  Majesty  is  a  formal  and 
emphatic  expresssion,  for  which  it  seemed  to  the  Queen  that  the 
opportunity  was  eminently  suitable,  of  the  favorable  sentiments 
which  She  has  always  entertained  towards  the  Princes  and 
Peoples  of  India.  I  request  that  Tour  Excellency  will  proclaim 
throughout  Her  Majesty's  Indian  Dominions,  in  a  manner  suitable 
to  Her  gracious  intentions,  the  addition  which  has  been  made  to 
the  Royal  Style  and  Titles. 

(Sd.)  SALISBURY. 

BY  THE  QUEEN- 

A  PROCLAMATION. 


VICTORIA,  R. 

"Whekeas  an  Act  has  been  passed  in  the  present  Session  of 
Parliament,  intituled  "An  Act  to  enable  Her  Most  Gracious 
Majesty  to  make  an  addition  to  the  Royal  Style  and  Titles  apper- 
taining to  the  Imperial  Crown  of  the  United  Kingdom  and  its 
Dependencies,"  which  Act  recites  that,  by  the  Act  for  the  Union 
of  Great  Britain  and  Ireland,  it  was  provided  that  after  such 
Union  the  Royal  Style  and  Titles  appertaining  to  the  Imperial 
Crown  of  the  United  Kingdom  and  its  Dependencies  should  be 
such  as  His  Majesty  by  His  Royal  Proclamation  under  the  Great 
Seal  of  the  United  Kingdom  should  be  pleased  to  appoint :  and 
which  Act  also  recites  that,  by  virtue  of  the  said  Act,  and  of  a 
Royal  Proclamation  under  the  Great  Seal,  dated  the  1st  day  of 
January  1801,  Our  present  Style  and  Titles  are  "  Victoria,  by  the 
Grace  of  God,  of  the  United  Kingdom  of  Great  Britain  and 
Ireland,  Queen,  Defender  of  the  Faith :"  and  which  Act  also  recites 
that,  by  the  Act  for  the  better  government  of  India,  it  was  enacted 
that  the  Government  of  India,  theretofore  vested  in  the  East 
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India  Company  in  trust  for  Us,  should  become  vested  in  Us,  and 
that  India  should  thenceforth  be  governed  by  Us  and  in  Our 
name,  and  that  it  is  expedient  that  there  should  be  a  recognition 
of  the  transfer  of  Government  so  made  by  means  of  an  addition  to 
be  made  to  Our  Style  and  Titles  :  And  which  Act,  after  the  said 
recitals,  enacts  that  it  shall  be  lawful  for  Us,  with  a  view  to  such 
recognition  as  aforesaid,  of  the  transfer  of  the  Government  of  In^ia 
by  Our  Eoyal  Proclamation  under  the  Great  Seal  of  the  United 
Kingdom,  to  make  such  addition  to  the  Style  and  Titles  at  present 
appertaining  to  the  Imperial  Crown  of  the  United  Kingdom  and 
its  Dependencies  as  to  Us  may  seem  meet  ;  we  have  thought 
fit,  by  and  with  the  advice  of  Our  Privy  Council,  to  appoint  and 
declare,  and  We  do  hereby,  by  and  with  the  said  advice,  appoint 
and  declare  that  henceforth,  so  far  as  conveniently  may  be,  on  all 
occasions  and  in  all  instruments  wherein  Oar  Style  and  Titles 
are  used,  save  and  except  all  Charters,  Commissions,  Letters 
Patent,  Grants,  Writs,  Appointments,   and  other  like  instru- 
ments,  not  extending  in  their  operation  beyond   the  United 
Kingdom,  the  following  addition  shall  be  made  to  the  Style  and 
Titles  at  present  appertaining  to  the  Imperial  Crown  of  the 
United  Kingdom  and  its  Dependencies  ;  that    is  to  say,  in  the 
Latin  tongue  in  these  words  :  "  Indise  Imperatrix."    And  in 
English  tongue  in  these  words  :  "  Empress  of  India." 

And  Our  will  and  pleasure  further  is,  that  the  said  addition 
shall  not  be  made  in  the  Commissions,  Charters,  Letters  Patent, 
Grants,  Writs,  Appointments,  and  other  like  instruments,  here- 
inbefore specially  excepted. 

And  Our  will  and  pleasure  further  is,  that  all  gold,  silver, 
and  copper  moneys,  now  current  and  lawful  moneys  of  the  United 
Kingdom,  and  all  gold,  silver,  and  copp<  r  moneys  which  shall,  on 
or  after  this  day,  be  coined  by  Our  authority  with  the  like  im- 
pressions, shall,  notwithstanding  such  addition  to  Our  Style  and 
Titles,  be  deemed  and  taken  to  be  current  and  lawful  moneys 
of  the  said  United  Kingdom  ;  and  further,  that  all  moneys  coined 
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for  and  issued  in  any  of  the  Dependencies  of  the  said  United 
Kingdom,  and  declared  by  Our  Proclamation  to  be  current  and 
lawful  money  of  such  Dependencies,  respectively  bearing  Our 
Style,  or  Titles,  or  any  part  or  parts  thereof,  and  all  moneys  which 
shall  hereafter  be  coined  and  issued  according  to  such  Proclama- 
tion, shall,  notwithstanding  such  addition,  continue  to  be  lawful 
and  current  money  of  such  Dependencies  respectively,  until  Our 
pleasure  shall  be  further  declared  thereupon. 

Given  at  Oar  Court  at  Windsor,  the  twenty-eighth  day  of 
April,  one  thousand  eight  hundred  and  seventy-six  in  the  thirty- 
ninth  year  of  Our  Beign. 

God  save  the  Queen. 

By  order  of  His  Excellency  the  Viceroy 

and  Governor- General  of  India  in  Council, 

T.  H.  THOENTON, 

Offg.  Secy,  to  the  Government  of  India, 


EXHIBITION  OP  JEWELLERY  AND  OTHER   ARTICLES  OF 
INDIAN  MANUFACTURE  &  SPECIAL  EXCELLENCE. 


Officer  in  Charge  :— E.  Woodall  Paekee,  Judge,  S.  C.  Ct.,  Delhi. 

The  Exhibition  will  be  held  in  the  District  Court-houses  and 
grounds  which  lie  to  the  left  of  and  close  to  the  Kashmir  Gate. 

In  the  first  building  which  comes  in  view  (the  Small  Cause 
Court-house)  Shawls,  Silks,  Embroidered  Fabrics,  "  Kimkhabs" 
from  Kashmir,  Benares,  and  other  parts  of  India  will  be 
displayed. 
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To  the  right  of  this  house,  and  separated  from  it  only  by  the 
road,  lie  six  sheds,  which  will  be  occupied  by  artificers  in  brass, 
steel,  and  glass  from  Kurnal  and  elsewhere. 

Following  the  road  visitors  will  pass  one  or  two  tents  with 
stalls  arranged  under  canvas  in  front  of  them. 

Beyond  these  the  main  building  (District  Court)  will  be  found  ; 
the  three  large  rooms  on  the  first  floor  of  which,  together  with 
the  smaller  rooms  adjoining  them,  will  be  devoted  to  a  magnificent 
display  of  jewellery  from  all  parts  of  India.  Below,  on  the 
ground  floor,  one  large  room  will  also  be  devoted  to  gold  and 
silver  work  ;  the  other  being  principally  devoted  to  Indian  brass 
work  and  inlaid  steel  (kuftgurri)  work,  together  with  other  arti- 
cles of  Indian  manufacture  having  a  special  interest. 

In  a  detached  building  facing  these  rooms  will  be  found  a 
large  number  of  stalls,  also  filled  with  articles  of  similar  kind. 
To  the  left  lies  a  shed,  in  which  a  shawl  loom  from  Umritsur  will 
be  seen  in  actual  work. 


THE  IMPEKIAL  ASSEMBLAGE  EAGES. 

A  new  Course  for  use  during  the  Assemblage  has  been  made 
under  the  superintendence  of  Major  F.  Hill,  E.A.,  about  two 
miles  north  of  the  Old  Cantonments.  The  approach  to  it  is  by 
the  Alipur  Eoad  until  the  Escape  Canal  is  passed,  then  by  the 
Bhagput  Boad  as  far  as  the  village  of  Daheerpur,  where  a  made- 
road  to  the  right  leads  to  the  Grand  Stand. 

The  Bace  Course  is  one  mile  two  furlongs  and  142  yards  long, 
and  the  Steeplechase  Course  is  one  mile  four  furlongs  and  140 
yards. 

For  further  information,  see  advertisement  page  of  this 
Directory. 
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POINTS  OP  HISTOEIO  INTEEEST  CONNECTED  WITH  THE 
IMPEEIAL  CITY  OP  DELHI, 
OLD  DELHI. 

The  ruins  of  Ancient  Delhi  extend  southward  from  the 
present  City  to  the  Kootub,  which  is  about  eleven  miles  distant 
from  the  Kashmir  Gate,  and  comprise  the  sites  of  many  distinct 
cities  founded  by  different  Emperors  ;  the  ruins  of  the  walls  can 
in  many  places  be  seen  ;  the  positions  are  noted  in  the  officially 

published  maps. 

Aucient    Delhi  is   reputed  to  have  been  built  by  Kajah 
Dehloo-Dilli,  or    Dhili  ;  the  date  is^  uncertain,  but  it  would 
probably    be     about    57  B.  C.    That    portion    of  Old  Delhi 
around  the    Kootub  is,  however  *   supposed  to  have  been  built 
328  B.  C. 

MODERN  DELHI. 

Modern  Delhi  was  founded  by  the  Emperor  Shah  Jehan 
about  the  year  1620  A.  D.,  but  is  now  styled  after  the  name 
of  the  reputed  founder  of  the  ancient  city. 

Objects  of  Special  Interest  at  Delhi  and  in  the  Neighbourhood. 

The  Dak  Bungalow,  Post  Office,  Telegraph  Office,  &c,  com- 
monly known  as  the  Old  Magazine,  a  portion  of  which  was 
blown  up  by  Lieutenant  Willoughby  in  1857  to  prevent  its 
falling  into  the  hands  of  the  rebels. 

The  New  Cemetery,  outside  Kashmir  Gate,  where  lie  the 
mortal  remains  of  Brigadier- General  John  Nicholson  and  other 
distinguished  officers. 

The  Kashmir  Gate.  A  memorial  has  recently  been  erected 
at  this  Gate,  the  inscription  of  which  is  as  follows  : — "  On  the  14th 
September  1857,  the  British  Force  stormed  Delhi.  It  was  after 
sunrise  on  that  day  that  the  undermentioned  party,  advancing  from 


*  Cooper's  Hand-Book. 
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Ludlow  Castle  in  the  face  of  a  heavy  fire,  and  crossing  this  bridge 
which  had  been  almost  totally  destroyed,  lodged  powder  bags 
against  and  blew  in  the  right  leaf  of  this  Grate,  thus  opening  a 
way  for  the  assaulting  column  : — 
Lieut.  Duncan  Home, 


)uncan  Home,  1  -n       *,  - 

Philip  Salkeld,  mortally  wounded,  j  BeD§al  Engme<^- 


Bengal  Sappers 
and 
Miners. 


Sergt.  John  Smith, 

,,     A.  B.  Carmichael,  killed, 
Corporal  E.  Burgess,  killed, 

Bugler  Hawthorne   ...  ...  ...    52nd  Foot. 

Soobadar  Toola  Earn,  ^ 

Jemadar  Bis  Bam,  Bengal  Sappers 

Havildar  Madhoo,  wounded,  V  and 

„      Tilok   Sing,  mortally  wounded,  Miners. 
Sepoy  Bam  Hetlo,  killed, 

"  This  Memorial  is  placed  here  as  a  tribute  of  respect  to  these 

gallant  soldiers  by  G-eneral  Lord  Napier  of  Magdala,  Colonel, 

Royal  Engineers,  and  Commander-in-Chief  in  India. 

1876." 

Ludlow  Castle,  the  Metcalfe  Estate,  Hindoo  Eao's  Housej 
Sammy  House,  Mosque,  Elag  Staff  Tower. 

The  Delhi  Mutiny  Monument.  "  In  memory  of  the  officers 
and  soldiers,  British  and  Native,  of  the  Delhi  Eield  Eorce,  who 
were  killed  in  action  or  died  of  wounds  or  disease  between  the 
30th  May  and  20th  September  1857.  4  This  Monument  has 
been  erected  by  the  comrades  who  lament  their  loss,  and  by  the 
Government  they  served  so  well.'  " 

Siege  Batteries.  Six  miniature  embrasures  have  recently  been 
built,  at  the  suggestion  of  Lord  Napier  of  Magdala,  to  mark  the 
position  of  the  batteries ;  the  inscription  thereon  gives  the  names 
of  the  officers  who  commanded  the  batteries,  with  armament,  &c. 

The  Institute,  Museum,  &c, 

Queen's  Gardens,  with  Menagerie,  )  Chandni  Chouk. 
Clock  Tower, 
The  Juina  Musjid. 
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The  Fort  or  Palace ;  the  Dewan  A'm,  or  Hall  of  Public 
Audience;  the  Dewan  Khass,  or  Hall  of  Audience ;  the  Peacock 
Throne  ;  the  Pearl  Mosque  and  King's  Baths. 

Peroze  Shah's  Lat.  About  half  a  mile  south  of  Delhi,  there 
is  another  stone  pillar  of  a  similar  nature  near  the  Delhi  Monu- 
ment on  the  ridge. 

The  Junter  Munter,  or  Jeypore  Eajah's  Observatory.  About 

a  mile  and  a  half  on  the  Kootub  Eoad. 

Mausoleum  of  Sufder  Jung.   About  five  miles  from  the  city 

on  the  road  to  the  Kootub. 

The  Kootub  Minar.  Eleven  miles  from  Kashmir  Gate. 

The  "Iron  Pillar. "  Close  to  the  Kootub. 

Togluckabad  Portress.  Pour  miles  east  of  the  Kootub,  and 
nearly  ten  miles  south  of  Delhi. 

Humaioon's  Tomb, 

Inderput  Port,  situated  on  the  MuttraEoad,  ^le^vom 
Delhi,  is  supposed*  to  have  been  built  in  the  time  of  Joodash, 
1400B.C.  1 

Hours  of  Despatch  of  Mails  from  Camp. 

lrt-'At  9  a.m.  for  Calcutta  and  Down  Country  and  Eajpootana, 
inoludine  Goorgaon,  Eewari,  &c. 
Ll-At  2-30  p.h.  for  the  Punjab,  including  Meerut,  Satoun- 

t^ore  Landour,  and  Boorkee. 

3  .'cl-At  6  p.m.  for  Bombay,  Madras,  Central  Provmces,  Oudb, 
mi  Down  Country  as  far  as  Tirboot.  By  Slow  Train  to 
the  Punjab,  Kurnaul,  Hissar,  Eobtuct,  Bhowam,  &c. 

Hours  of  Delivery  of  Mails, 

7       A.  M. 

1st  delivery  at  " 

n   ,  ...  „ 

2nd      „  » 

...    4      P.  M. 

3rd      „  » 


*  Cooper's  Hand-Book. 
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The  latest  safe  day  for  posting  Overland  letters  is  Friday, 
and  the  latest  hour  for  receiving  such  letters,  9  A.  M. 

Letters  for  registration  and  parcels  will  be  received  daily-— 
Sunday  excepted— from  7  to  8  a.  m.,  and  from  12  noon  to  5  p.m., 
and  on  Sunday  from  7  to  8  a.  m.,  and  from  12  noon  to  1  p.  m. 


Hours  of  Closing  Mails  in  the  City  Post  Offices. 


Down  Country,  including  Calcutta 

including  Madras,  Bombay,  and 

Central  Provinces 

Punjab  and  all  stations  north 

sJ  2nd  despatch... 

Eajpootana,  including  Eewari,  &c. 
Other  Mails  to  Kurnal,  Rohtak,  &c.  ... 


11-15  A.  M- 

7      p.  m. 
4-20 
7 
1 
7 


M 
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RULES  FOE,  THE  TRANSMISSION  OP  MESSAGES  BY  THE  HELD 

TELEGRAPHS. 


1.  — The  office  hours  are  from  7  a.m.  to  5  p.m.,  except  on 
Saturdays  and  holidays,  when  they  are  from  7  a.m.  till  9  a.m. 
and  from  3  p.m.  till  5  p.m.  Offices  are  closed  on  Sundays.  [In 
very  special  cases  messages  may  be  sent  at  any  time,  but  they 
must  be  marked  urgent,  and  private  messages  sent  at  these  times 
will  be  charged  double  rates.] 

2.  — Service  telegrams  between  Field  Offices  will  be  sent  free. 

3.  — Private  telegrams  between  Field  Offices  will  be  charged 
for  as  follows  :— - 

For  officers,  or  soldiers,  or  officials  attached  to  the  Army — 

10  words  or  less  . .  8  Annas. 

10  to  20  words  . .  1  Eupee. 

Additional  20  words,  or  fraction  of  20  words,  1  Eupee. 

The  Address,  free. 

For  all  other  persons,  double  the  above  rates. 

4.  — Telegrams,  both  service  and  private,  which  pass  along 
both  the  Field  Telegraph  and  Government  lines,  will  be  free  of 
any  field  telegraph  charge.  For  such  messages  despatched  from 
a  Field  Office  the  usual  amount  charged  at  the  forwarding 
Government  Telegraph  Office  will  be  charged  at  the  forwarding 
Field  Office,  a  receipt  being  given  for  the  amount  paid. 

5.  — The  telegraph  operators,  or  officials  attached  to  the  Field 
Offices,  have  orders  not  to  transmit  messages  which  are  not  duly 
signed,  and  not  to  write  out  messages  which  they  are  required 
to  send. 

6.  — The  office  messengers  and  orderlies  are  not  allowed  to 
receive  answers  to  telegrams,  or  to  take  messages  to  the  offices  for 
despatch ;  and  the  operators  are  not  allowed  to  send  messages  so 
received. 
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DELHI  IMPERIAL  EIFLE  MEETING-. 


President  of  Committee  of  Management, 
Colonel  W.  GOEDON,  Chief  Inspector  of  Musketry. 

A  series  of  Eifle  Matches  will  be  held  during  the  Imperial 
Assemblage,  the  details  of  which  will  be  published  in  army  orders. 

The  value  and  number  of  the  prizes  to  be  given  will  be  deter- 
mined hereafter. 

The  champions  of  the  meeting,  i.e.,  the  competitor  who 
makes  the  highest  aggregate  score  at  200,  500,  and  600  yards  in 
the  Infantry,  British  and  Native  ;  at  150,  300,  and  400  yards  in 
the  British  Cavalry  and  Eoyal  Artillery  ;  and  at  200  and  300  yards 
in  the  Native  Cavalry,  will  receive  "  Empress  Prizes." 

Distribution  of  prizes  as  at  Wimbledon,  after  conclusion  of 
meeting. 

1st  day,  Tuesday,  26th  December  1876,  for  European  Troops  only. 
2nd  day,  "Wednesday,  27th   „       „        Native  „ 
3rd  day,  Thursday,  28th      „       „        Native  „ 
4th  day,  Eriday  29th  European 

All  references  regarding  subscription  rules,  &c,  or  suggestions 
for  the  improvement  of  the  programme,  to  be  made  to  the  Honorary 
Secretary,  Captain  J.  T.  Turner,  73rd  Foot,  Deputy  Assistant 
Adjutant- General  for  Musketry. 

All  references  regarding  disposal  of  range,  order  of  firing,  am- 
munition, entrances,  &c,  to  be  made  to  Captain  E.  B.  Eeid,  2-12 
Eoot,  Deputy  Assistant  Adjutant-General  for  Musketry. 


EAILWAY  TIME-TABLE  DURING-  THE  ASSEMBLAGE. 

EAST  INDIAN  RAILWAY. 

Mail  Train,  arr.  at  Delhi  ...    6-5  p.m. 

„      „   dep.  from  . .  11-30  A.  m. 
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EAILWAY  TIME.TABLE  &c— (Continued.) 

Slow  Passenger,  arr.  at           Delhi  . .  7-35  a.  m. 

„       „        dep.  from             „  . .  10-50  p.  M. 

*No.  1  TJp  Passenger,  arr.  at         „  . .  4-30  „ 

*No.  1  Down  Passenger,  dep.  from  „  . .  9-30  a.  m. 


5J 
5» 


S.,P.  AND  D.  RAILWAY. 

Mail  Train,  arr.  at    Delhi       ..  ..  12-50  P.  M. 

„      „    dep.  from     „         . .  . .  4-50 

Mixed  „    arr.  at        „         . .  .  •  10-40 

„    dep.  from     „         ..  •  ■    7-40 A.M. 

*Mixed  »,    arr.  at        „         . .  °  •    6-40  „ 

*  „      „    dep.  from     „  ••    9-20 p.m. 

f  No.  15  Durbar  Train,  arr.  at     Delhi  . .  11-15  a.  m. 

f  „  18      „        „    dep.  from    „  . .  11-20  „ 

RAJ  PUT  AN  A  STATE  RAILWAY. 

Mail  Train  dep.  from  Delhi      . .  . .    1-44  p.  M. 

„      „    arr.  at       „         •  •  •  •    3-35  » 

Mixed  „    dep.  from   „         . »  •  •  12-50  a.  m. 

5)      „    arr.  at        „         . .  2-49  „ 


ECCLESIASTICAL. 

Services  on  Sundays  (hours  will  he  notified  in  Camp.) 

Church  of  England. 

Viceroy's  Camp.— The  Bishop  of  Madras,  the  Ven'ble  the  Arch- 
deacon of  Calcutta,  the  Chaplain  to  the  Bishop  of  Madras. 
Cavy.  and  Arty.  Division — Chaplain,  the  Rev.  J.  Adams,  M.A. 

*  Extra  trains  put  on  for  this  and  next  month.   Mixed  trains  are  Passenger  and 

Goods 

t  Nos.  15  and  18  are  Special  Trains  only  to  run  where  necessary. 
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Two  My.  2)mS;<ms-ChaplaiB,  the  Bev.  J.  K.  Stewart  M.A. 

£ jZs  Church-***  Kashmir  Gate  (founded  by  the  ate 
Co!.  Skinner,  C.B.)-Chaplain,  the  Eev.  A  .  Horsburgb,  MA 
Sunday-Morning  Service,  11  a.  h.  ;  Evenmg  Service,  5-30 

St  sLL'a  OW^-Opposite  the  Queen's  Gardens  (Church  of 
England  Mission  S.  P.  G.,  founded  by  the  Chaplain  and  resi- 
dents of  Delhi,  1852)-Clergy,  Bev.  B.  B.  Winter,  M.A. ; 
C.  Tarachund.  Services  in  Urdoo  :  Sunday  Morning 
8  a.  m.  ;  Evening,  5  p.  M.^Dauy,  4-4o  p.  m. 

Cnurch  of  Scotland. 
Camp  of  0M  Highlanders-^™,  the  Eev.  A.  B.  Watson, 
^yterian,  HTetnodist,  Baptist  and  Union  Cnnrcnes,  *o. 

ST«* «      **■ j- Gelson  Gregson'  u 

K     W.  P.  Morrison,  M.A.    Hours  of  Sunday  service  will 
Tnid  in  camp.    Temperance  meetings  will  be  held  every 
week  evening  at  6  o'clock,    All  are ^invited 
Union  Church  Old  Cantonnunt-lh*^.  J.  L 
D.Bose*  the  Eev.  W.  P.  Momsou,  Mr.  J.^elson,  y 

Evangelist  and  others  B<_Bishop  Andrews* 

Methodist  Episcopal  Mission,  ut« 

and  the  Eev.  S.  Knowles 
A**f  Church,  Chandm  C/.out-The  Kev. 
Missionary,  Dr.  W.  Carey^ 

Churcb  of  Borne. 
Cavy.  and  Arty.  BWona-The  Bev^.  Lewis. 

Tw0  Infy.  ^-^^Ti^.  Sunday-Mass, 
Mary's  Church,  City— The  Key.  u  g 

7  a.  m.  peepers,  5-30  p.  J.  ^  Cbristian 

Mr.  Benjamin   iSimmon*— Colporteur.  g 

Union.  '    ■ 
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CIVIL  MAGISTERIAL  CHARGE  OP  CAMPS. 

Captain  A.  BennicJc. — Magisterial  charge  of  all  camps  south 
and  east  of  the  Escape  Canal.  Eesides  near  army  head -quarters 
camp. 

Captain  Q.  E.  Macplwrson. — Magisterial  charge  of  all 
camps  west  of  the  Escape  Canal.    Eesides  near  Mobarik  Bagh. 


TROOPS  IE  THE  FORT. 


Col.  (Mrs.  and  Miss)  J.  A.  Angelo,  royal  artillery,  commanding, 
Capt.  E.  "W.  Macmullen,  Station  Staff. 

No.  6  Battery  21st  Brigade  Royal  Artillery. 

Capt.  E.  A.  Lanning.  Lieut.  B.  Duff. 

Lieut.  H.  S.  Dawkins.  Surg.  J.  B.  Wilson,  M  B. 


Head- Quarters  Half  Battalion  62nd  Foot. 


Col.  W.  J.  Chads. 
Maj.  a.  Hay. 

Capt.  and  Mrs.  J.  L.  Kelly. 
G-.  S.kEraser. 
E.  N.  Gfream. 
H.  Jones. 


5? 


Lieut,  and  Mrs.  H.  M.  Carter 
,,    J.  H.  Bowhill. 
,,    J.  E.  Inglis. 
„    E.  C.  Beatson. 
Sub-Lieut.  S.  C.  Eaulder. 

E.  C.  L.  Clarke. 


33rd  Native  Infantry. 
Lt.-Col  J.  T.  Harris,  comdg.         Capt.  J.  G-.  Kelly. 
Maj.  T.  W.  Eutherford.  Lieut.  J.  H.  Sadler. 

Capt,  S.  C.  MacTier.  Surg.  E.  E.  Johnson. 

Lieut.  C.  T.  Bicgham. 


(    89  ) 

List  of  Visitors  and  Tradespeople  living  in  detached  Camps  or  in 

Houses. 

Messrs.  Cooke  andKelvey,  Jewellers,  Eajpur  Eoad. 
Mr.  A.  O'Meara,  Surgeon,  Dentist,  camp,  Eajpur  Eoad. 
Messrs.  Bourne  and  Shepherd,  Photographic  Gallery,  Eajpur  Eoad, 
Mr.  T.  T.  Cooper. 

Messrs.  Cook  and  Co.,  stables  west  of  Hindoo  Eao's  house. 
„     Baker  and  Catliff,  Alipur  Eoad. 
Goslett  and  Co.,  Mori  Gate  City. 
E.  Norton  and  Co.,  Eajpur  Eoad. 
Mr.  W.  Hill,  Eajpur  Eoad. 
„    Percy  G-  Wood,  United  Service  Hotel. 
„    T.  McMahon,  Manager  to  0.  T.  Brock  and  Co.'s  Fireworks, 

Fort. 

J.  Northam,  Eajpur  Eoad. 
Nation,  Delhi  Exchange. 
Messrs.  Jarnsetjee  and  Co.,  Chandni  Chouk. 

Hamilton  and  Co.,  Jewellers,  United  Service  Hotel. 
C.  Glass  and  Co.,  Wine  Merchants,  next  to  Governor- 
General's  Camp  Post  Office. 
Meakin  and  Co.,  Brewers,  next  to  Governor- General's 
Camp  Post  Office. 
„     Ball,  Hobson  and  Co.'s  celebrated  Umballa-made  aerated 
waters — Agents,  Goslett  and  Co.,  Mori  Gate. 
Mr.  and  Mrs.  Jame3 
Miss  Lawson 
Mr.  James,  jr. 
Mrs.  Anderson 
Miss  Anderson 


Canal  Bimgalow7 
near  Boshunara 


Mrs.  Bruce  \  Gardens. 


Miss  Bruce 
Mr.  H.  C.  Eadcliffe 

„  and  Mrs.  Beckett 
Miss  Eeckett 
Mrs.  De  Fountain,  Eestaurant,  Volunteer  Camp, 
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Mr.  David  Boss,  Traffic  Manager,  S.,  P.  and  D.  Bail  way,  Delhi 
Station. 

Maharaj  Kumar  Arjun  Sing  of  Diittia,  younger  brother  of  Ma- 
harajah of  Duttia  in  Urdu  Bazaar,  city. 


QKDNANCE  DEPOT. 


Located  in  Fort  Delhi- 
Lieut.  &  Mrs.  H.  P.  Willoughby,  R.A.,  comsy.  of  ordn  in  charge. 

Subordinate  Officers. 
Gondr.  E.  Gorman.  Sub-Condr.  J.  Williams. 

„      J.  H.  Smith.  ».       T.  Corrigan. 

J   Symington  (special        Mag -Serjt.  J.  Delaney. 
duty,  Viceroy's  camp.)  „  J.Brown. 


Freemasonry  at  Delhi. 


Lodge  "  Jumna"  No.  1394  A.  D.  of  1872.  (Lodge  rooms  above 
«  Exchange"  building  city.)  Meetings,  1st  and  3rd  Tuesday 
of  every  month.  Master— Wor.  Bro.  B.  M.  Blaker. 


Boyal  Arch  Chapter  "  Chalmers."  Meetings  (as  occasion  requires). 
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VOLUNTEER  BATTALION. 


Nominal  Roll  of  Officers. 
Lieut.-Col.  B.  WALTON,  Commanding. 
Maj.  FitzRoy  Stephen,  Rifle  Brigade,  Staff  Officer, 

Bangalore  Rifle  Volunteers. 
Capt.  Leonard. 
Lieut.  J.  W.  Hayes. 

1st  Punjab  Volunteer  Rifle  Corps- 
Capt.  W.  Trotter. 
Lieut.  F.  Lightfoot. 
„     W.  Mellor. 


2nd  Punjab  Volunteer  Rifle  Corps. 


Maj.  F.  Peterson. 
Capt  G-.  C.  Caldecourt, 
Lieut,  E.  J.  Chanter. 
E.  T.  Anthony. 


Capt.  H.  Kooke, 
Lieut.  E.  Francis, 
„     B.  E  French, 
„     P.  J.  Coyne, 
„     J.  Phelps, 
Sub-Lt.  A.  B.  Wilson 


1 


>■ 


o 


Calcutta  Volunteers. 

Maj.  E.  C.  Sterndale.  Lieut.  H.  Pratt. 

Capt,  J.  Bruce.  „     J-  T.  Siddons. 

„    F.  Gt.  Teale.  Qr.-Mr.  H.  Hallett. 

Paymaster  J.  Binniug.  Surg.  J.  Bourke. 

Lieut.  W.  Clarke.  Lieut,  and  Adjt,  C,  Eoberts, 
E.  Lewis. 


E.  I.  Railway  Volunteers. 
Capt.  J.  Huntley. 
Lieut.  A.  Laugh  a  in. 
A.  Eendell. 


(    92  ) 

Madras  Volunteer  Guard. 

(No  information  obtainable). 


Camp  Restaurant. 
Mrs.  De  Fountain. 


civil  oiticeks  at  delhl 

Col.  "W.  Gr.  Davies,  cornr. 

Mr.  D.  G-.  Barkley,  addl.  comr. 

„  T.  W.  Sinyb,  dy.  comr. 

„  J.  Frizelle,  judl.  asst. 

,,   Gr.  W.  Parker,  judge,  s.  c.  c. 

„   E.  Francis,  asst.  conir. 

„   O.  Wood,  dy.  comr.  of  settl. 
J.  Delmerick,  treasy.  officer. 

„  W.  H.  Davies,  exe.  engr.,  civil  roads, 
The  Eev.  A.  Horsburgb,  chaplain. 
Surg.-Maj.  Fairwether,  civil  surg. 
Mr.  E.  Thomson,  asst.  comr. 
Mr.  Robert  Clarke,  asst.  comr. 


ADDENDA. 


Add  to  list  of  Visitors  and  Tradespeople. 

Bank  of  Bengal,  Mori  Gate ;  Manager,  J.  Taylor. 

Delhi  and  London  Bank,  Chandni  Chouk;  Manager,  J.  P.  Phillips. 

United  Service  Hotel,  Mori  Gate. 

Nortbbrook  Hotel,  Mori  Gate. 

Messrs.  Kellner  and  Co.'s  Eefreshment  Eooms,  E.  I.  By.  Station. 
Empress  Hotel,  Alipur  Eoad. 
Lord  Lytton  Hotel,  City. 

Mr.  De  Fountain's  Eestaurant,  near  Camp  No.  5  Troops. 
Mr.  G.  Eritschy,  Photographer,  Camp  near  Memorial  Tower. 
Messrs.  M.  L.Martin  and  Co.,  Emporium  of  Chinese  and  Japanese 

Curiosities,  &c,  Hamilton  Eoad,  City. 
Messrs.  Wully  Mahomed  and  Co.,  Hamilton  Eoad,  City. 
Messrs  J.  B.  Eielman  and  Co.,  Delhi  Exchange  Eooms. 
Messrs.  Brewer,  Wills  and  Co.,  Engineers  and  Gas  Suppliers. 
C.  Marcks  &  Co.,  Jewellers,  Bombay. 
Messrs.  Henty  and  Co.,  at  the  Empress  Hotel. 
Mr.  and  Mrs.  Penyston,  at  Lord  Lytton's  Hotel. 
Messrs.  E.  Gillon  and  Co.,  at  the  Empress  City  Hotel. 
The  Skinner  Eamily,  in  Skinner's  house,  City. 
Captain  Norman  Horsford,  with  Capt.  E.  C.  O.  B.  Horsford, 
Punjab  Police. 

Lieutenant-General  Henry  Palmer,  No.  1  Dariagunj,  City. 
Mr.  Kipling,  Principal,  Lahore  School  of  Arts. 

Major  Holroyd, 
Mr.  L.  Probyn,  C.  S., 
„   C.  W.  W.  Alexander,  >Camp  College  compound, 

„  C.  Pearson, 
„  and  Mrs.  H.  A.  Fenner, 
Percy  G.  Wood,  U.  S.  Hotel,  City. 
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No.  12,  Daryaganj. 

Surgeon. -Major  J.  C.  Corbyn. 
Major  and  Mrs.  Hervey,  E.E. 
Captain  E.  P.  Tickell,  E.E. 

J.  L.  Tickell,  Esq.,  Executive  Engineer,  Agra  Canal, 

J.  Monckton,  Esq.,  Assistant  Engineer,  Agra  Canal. 

H.  Marsh,  Esq.,  do.  do. 

J.  E.  Cotton,  Esq.,  do.  W.  J.  Canal. 

C.  Tickell,  Esq.,  do.  do. 

H.  Y.  Colebrook,  Esq.,       do.  do. 

G-.  Cowper,  Esq.,  Assistant  Engineer,  Holkar  S.  Bail  way. 

C.  E.  Day,  Esq.,  do.  Sirhind  Canal. 

E.  Molloy,  Esq.,  do.  do. 

E.  Marsh,  Esq.,  do.  Meerut. 

W.  Howe,  Esq.,  Executive  Engineer,  Meerut. 

C.  Perin,  Esq.,  Assistant  Engineer,  Ganges  Canal. 

E.  H.  D.  Mills,  Esq.,  do.       E.  J.  Canal. 

E.  A.  Carswell,  Esq.,  do.  do. 

Lieutenant  C.  Hadden,  E.  A. 

E.  Mullaly,  Esq., ■  Assistant  Engineer,  Sirhind  Canal. 
E.  A.  Way,  Esq.,  do.  Eaj put-ana  S.  Ey. 

E.  E.  Wynne,  Esq.,        do.  do. 

Add  to  No.  16  Imperial  Camp. 

Dr.  Warburton. 
Dr.  Joubert. 

Add  to  Camp  18  Troops. 
Miss  Siddons. 

Add  to  5  Imperial  Camp. 

Under  South  Street,  Eight— Captain  C.  S.  Beauchamp,  E.  E. 
A.  B.  Patterson,  Esq.,  C.  S.,  with  A.  Macinillan,  Esq. 
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In  3  Camp  Troops. 

Eor  Captain  Anderson. 
Eead  Major  Anderson, 

Add  to  O.  Special. 
Colonel  H.  E.  Disbrowe,  with  Deputation   of  Muscat. 

His  Highness  Syud  Turki,  the  Itnaum  of  Muscat. 

Add  to  H.  Special. 
H.  E.  Sayyed  Saeed,  Representative  of  Sultan  of  Oman. 

Add  to  Commander-in-Chiefs  Camp,  No.  7.  Imperial. 
Major-General  D.  M.  Stewart,  C.B.,  in  No.  7— Left,  Centre  Street. 
Mrs.  Pinkston  and  Miss  Brown,  rear  of  Centre  Street— Eight. 

Add  to  page  21,  under  10th  Bengal  Lancers. 
Mrs.  England. 

Add  to  Visitors'  Camp. 

19M.  Capt,  Dudley  Sampson,  9th  B.C. 
Maj.  W.  F.  E.  Gordon,  63rd  Eegt. 
Dr.  G.  W.  Leitner. 
Mr.  Eandle  Stainer. 
The  Eev.  Murray  Aynsley. 
Mr.  E.  Davidson,  Judge,  Chingleput,  Madras. 
Leonard  Taylor,  C.S.,  N.-W.  P. 

Maj.  Warren,  65th. 
A.  J.  Meiffre. 
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Note. — instead  of  pages  the  numbers  and  names  of  Camps  are  given  in 
the  Index,  the  following  abbreviations  being  used  :  thus,  "  3T"  signifies  No. 
3  Camp  of  the  Troop  Section;  "71"  signifies  No.  7  Camp  of  the  Imperial 
Section  ;  these  can  easily  be  referred  to  in  the  Directory,  all  Camps  being 
arranged  in  consecutive  order. 

Abbkeviattons. — I.  Imperial  (British).  T.  Troops.  M.  Miscellaneous, 
S.  C.  Special  Native  Camps.  C.  I.  Central  India  Chiefs.  R.  Rajputana  Chiefs. 
P.  Punjab  Chiefs.  B.  C.  Bombay  Chiefs.  M.  C.  Madras  Chiefs.  B.  Bengal 
Nobles.  C.  P.  Central  Provinces  Chiefs.  N.  W.  North-  West  Provinces  Chiefs. 
O.  T.  Oudh  TaluMars.    8p>l.  Special.  Pg.  Page. 


A 


Abadie,  H.  E.,  Capt. 
Adams,  Kev.  J. 
Adamson,  Cap\  and  Mrs.  D. 
Adjutant-General's  Office 
Aitchison,  C.  T  ,  Brgr.-Genl. 
Allan,  J. 

Allen,  B.  M.,  Lieut. 
Alexander,  F.,  Col. 
Amesbury,  Dr.  and  Mrs. 
Anderson,  A.  D.,  Capt. 

W.  S.5  Lieut. 
J.  A. 

W.  C,  Capt. 
H.  S,,  ,, 
Mrs.  and  Miss 
W.  B.  L.,  Capt. 
F.C. 
Andrews,  J. 

„  Bishop 
Anglo-Indian  Newspapers, 

Correspondents  of  ...  15M 

Angelo,  J.  W.  E.,  Lieut,        ..  HT 
„     J.  A.,  Col.  ...pg.88 
Annesley,  A.  L.,  Lieut.-Col.   ...  15T 
Anson,  G.  W.,  Capt.  ...  51 

Anstruther,  Price,  Capt.  and 

Mrs.  6^ 
Anthony,  E.  T.,  Capt.  ...  HM 

Appleton,  W.,  Vety.  Surgeon  ...  3T 


5> 

55 
5> 

55 
)» 


3T 
12T 
3T 
71 
171 
131 
5T 
131 
81 
5T 
7T 
19M 
3T 
11T 
pg.98 
31 
91 
II 
81 
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Arbuthnot,  C.  G„,  Col.  and  Mr?. 

Hon'ble  Sir  A.  J.  ... 
„  C. 
Ardagh,  B.  D.,  Col. 
Ashburnham,  C,  Maj. 
Ashe,  A.  B. 
Aslett,  W.  C,  Lieut. 
Austin,  A.,  Capt. 
Axe,  T.,  Sergt. 
Aylmer,  A.,  Capt. 
Aynsley,  Rev.  M. 
„      J.  H.  M.,  Col. 

B 

Backhouse,  J.,  Surgeon 
Badcock,  A.  E.,  Capt. 
Baigrie,  R.,  Col. 

Baly,  J.,  Ven'ble  Archdeacon. 
Bailie,  Esq. 

Bailey  20~ 
Baillie,  Col.  and  Mrs.  J.  — 

M     Col.  and  Mrs.  J.  C.  V. 
Bayley,  0.  A.,  Capt. 

„      Hon'ble  Mrs.  and  Miss 
E.  O. 

„   the  Hon'  ble  Justice  L.H. 
Ball,  E.  A.,  Lieut. 
Ball,  Hobson  and  Co. 
Baker  and  Catliff 


71 
II 
71 
101 
7T 
II 
10T 
16T 
5M 
21 
^22M 
3T 


61 
II 
71 
II 

121 
-22M 
II 
23M 
151 

II 

31 
16T 
pg.89 
ib. 
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•  •  • 

Mrs. 


•  •  • 

••• 

•  •  • 


Barton,  M.  C,  Lieut. 

„      N.,  Col.  20 

„      Newton,  Major  &  Mrs. 
Bamett,  O.,  Surg.  Maj. 
Barwell,  C.  A.,  Maj.-Genl,  ... 
Barrow,  Col.  and  Mrs. 

„         T.  D.,  Capt.  — 
A.  F.,  Lieut.  . . 

Barrowes,  K.,  Lieut. 
Barr,  Capt  and  Mrs.  W.  K.  ... 
Barnes,  J.  W. 

„  Miss 

„  0,Maj. 
Bartleman,  R.,  Capt, 
Barrey,  R. 
Barras,  J.,  Maj. 
Bannerman,   Maj.  and 

P.  W. 
Batty e,  A.,  Capt. 
Banon,  A.  T.,  Lieut. 
Barrow,  F.,  Capt. 
Bastow,  R.  W.,  Capt. 
Banister,  Miss 
Bateman,  D.  F.,  Surg. 
Battye,  M.  W.,  Lieut. 
Beresford,  Lord  W.  L.  De  La 

P.,  Capt. 
Bell,  Hon'ble  H. 

,,    T.  L.,  Lieut.-Col. 
Bernard,  C.  E. 

Bethune,  E.  C,  Sub.-Lieut  ... 
Beaumont,  T.,  Surg. 
Becher,  Miss. 
Beatson,  F.  C,  Lieut. 
Berkeley,  J.  C,  Lieut.-Col.  .. 
Beckett,  S.,  Capt. 

Mr.,  Mrs.  and  Miss  .. 
Bellew,  H.,  Dr. 
Beatty,  R.  C.  A.,  I  ieut. 
Bentinck,  J.,  Baron 
Beck.  H.,  Mr.  and  Mrs. 
Bennett,  A.  B.,  Lieut. 
Bea=tm,  W.  W.,  L;eut. 
B  edle,  G.,  Qr.-Mr. 
Biddulph,  M.  A.  S.,  Brigr.-Genl 

„       J.  Capt. 
Biggs,  20 
Bigaell,  J.,  Q  .-Mr. 
Biscoe,  W.,  Capt. 
Blake,  G-.,  Lieut. 
Blaker,  H.  B.,  Asst.  Apthy 

„     R.  M. 
Blood,  B.,  Capt. 
Blundell,  Lt.-Col.  and  Mrs.  B.H. 


13T 
22M 
12T 
II 
41 
81 
81 
11T 
15T 
141 
2P 
101 
3T 
19M 
-22M 


10T 

141 

7T 
9T 
OT 
10T 
12T 
3T 
9T 

II 

41 
16T 
91 
11T 
141 
141 
p?.88 
151 
2P 
pg.89 
19M 
6T 
13M 
23M 
3T 
9T 
16T 
5T 
II 
22M 
11T 
71 
5M 
71 
11M 
13T 
111 


Blunt,  E.,  Lieut.  ...  13T 

Black,  Col.  and  Mrs.  S.  ...  121 
Block,  J.  ...  14M 

Bloom  field,  Col.  ...  13M 

Bomford,  G.,  Surg.  ...  9T 

Bombay,  Governor  of  ...  31 

Bowhill,  J.  H.,  Lieut.  ...  pg.88 

Bowie,  M.  M.,  Capt.  ...  91 

Botfield,  W.  D.  Garnet,  Lieut,,  IT 
Borah,  S.,  Surg.  ...     13 T 

Boyd,  W.  C,  Lieut.  ...  HT 

Botellho,  J.  W.  ...  II 

Bourn  ois,  C,  Mr.  and  Mrs.  ...  6t 
Boulderson,  H.  A.,  Sub-Lieut.,  9T 
Bourbel,  C,  Marquis  de,  Col.  and 
party 

Boileau,  Capt.  and  Mrs. 

„     L.  F.,  Capt. 
Bonus,  J.,  Col. 
Boddam,  H,  M.,  Col. 
Bourke,  Surg.  J. 
Bourne  and  Shepherd 
Brooke,  H.T.,  Lieut.-Col. 
Brabazan,  J.  P.,  Lieut. 
Bradshaw,  F.,  Surg. -Maj. 
O.,  Capt. 


Brackenbury,  Mrs 
Brown,  L.  F.,  Lieut. 
PI.F. 

C,  Mr.  and  Mrs. 
J.,  Sergt.  ... 
Browne,  Lord  H.  U. 

Maj  or- General  Sir  S.  J. 
and  Lady 
A.  G.  F.,  Lieut 

G.  A.,  Mr. 
A.  P.  Capt. 

H.  R.,  Brig.-Genl.  and 
Mrs. 

W.  H.,  Capt. 


5? 


5> 


20—22M 
...  101 
20— 22M 
20— 22M 
...  13M 
...  14M 
...  pg89 
71 
3T 
71 

...  6T 

II 

...  13T 
...  14M 
...  23M 
...  pg.90 
41 


141 
7T 

23M 
3T 


5> 


5? 


Bruce,  Col. 
„    L.  S.,  Dr. 
Le  Geyt,  Col. 
Mrs.  and  Miss 
J.,  Capt. 
Bradford,  O.  J.,  Capt. 
Bramley,  A.  H.,  Maj. 
Brine,  F.,  Col. 

Brind,  Sir  J.  Major-General 

„  Mr. 
Briscoe,  B.,  Liaut. 
Brown  H.  A.,  Col. 
Breadon,  J.  A.,  Tel.  Mr. 
Brock,  Esq. 


9T 

...  3T 
...  121 

BC 
71 

...  pg.89 
...  14M 
...  6T 

94 

20— 22M 
...  8T 


20- 


-22M 
11T 
51 
91 

13M 
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Buckingham  and  Chandos, 

Duke  of 
Buck,  L.  W.,  Col. 
Bullen,  J.  B.  S.,  Capt. 
Burne,  O.  T.,  Col, 

Col.,  Mrs.,  Miss  and  Mas- 
ter H.  K. 
„    J.,  0-»pt. 
Burlton,  W.  B,  Maj. 
Buckland,  C.  E. 

„■        P.  A.,  Lieut. 
Burr,  Dr.  and  Mrs. 
Burke  ^  2° 

Burrows  G.  B.  S.,  Bgdr.-Genl. 

and  Mrs. 
Bushman,  Capt. 
Butler,  W.,and  friends 


20- 


Cadell,  A.,  Col.  and  Mrs. 

„     T.,  Maj. 
Cakusac,  W.  L.,  Col. 
Calcutta,  Archdeacon  of 
Caldecmrt,  8.  E.,  Capt. 
Call,  C.  F.,  Lieut. 
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R.  CD.                .  .  71 

Col.                      . .  71 
Winnington-Ingram     E.  J., 
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